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DIRECT ROUTES 





“Direct routes” is the cry of today. Merchandise by MACK Trucks takes the straight, 
quic k way to destination. Steel rails tap certain districts only. MACK Trucks tap them 
all— create business where the need for dependable transportation exists. 


MACK constant day-after-day operation is only made possible by absolutely sound con- 
struction in every truck part. For instance, all holes in the frame of MACK Trucks are 
drilled, not pune hed, and all frame members, brackets, spring hangers, etc., are hot 
riveted. This is but one of many valuable MACK features that go to make a truck of 
uncommon performing ability and low operative cost. 


Capacities l to 714 tons. Write for catalogue. 


INTERNATIONAL MOTOR COMPANY, New York 


TRUCKS 
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the still mass of 
dead metal, and 
= a thundering 
“| steam hammer leaps into 
Wry crashing life. 
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the power of an ideal en- 
fi tered the dead metal of 
drop forgings, tools, and 
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To Instruct and Protect You in 





nmTT 
hy \ | | ‘The . 
RAIN ‘Balance ~ Buying Your Watch 
\ l 
eo ; E are all subject to temperature. There is a physical response 
; ss | 1) to heat or cold. There is an expansion or contraction of 
ivy iit the body’s tissues which produces a distinct feeling. Th 
j , To y s tissues which produces a distinct feeling. us 
Km do e. ot} end we say, “ The heat is ‘ melting’ me” or “ The cold is ‘ shriveling’ me.” 
CANIN ohy ag * a ile: The balance wheel of a watch automatically allows for the difference 
iy 19; a hf ASST QA in temperature that your watch may be subject to. In fact, the 
‘ VJ HY A HK A) KA balance wheel is to a watch what a pendulum is to a clock—an 
a BUAIALZL i A 5} o Jane arr automatic governor. 
MrT ioe r —P al iN Owing to the expansion and contraction of metal, which, under heat 
rf | a 1) lee Ale or cold, would increase or decrease the diameter of the balance wheel, 
; nina. |] H thereby affecting the number of time-keeping vibrations per second, 
a7 \/ SS ir the Waltham balance wheel is made of specially treated steel and 
Ti:rarmnnry — brass, fused together and rolled under high pressure to produce the 
VV / A } : ri necessary temper after fusing. 
VA y Y i Thus the Waltham balance wheel responds to varying heat or cold more 
’ ~ & readily than the balance in the foreign built watch, which is apt to be too soft 


and lacking in temper to keep perfect time or to be easily repaired. 

In the making of this standardized Waltham balance wheel there are thirteen 
master stages and about six hundred detail operations. 

The foreign watch balance wheel lacks the standardized uniformity in the fusing 
and rolling of the metals, so necessary to the time-keeping performance of the 
watch, which can only be produced by the specialized machinery developed 
at the Waltham shops. 

One of the many reasons why the world’s leading horologists came to Wal- 
tham for time was because they appreciated these scientific facts in Waltham 
standardization. 

When you purchase a Waltham watch its time-keeping qualities will not vary 
with heat or cold. It is a watch that is “ governed” in this respect by the last 
word in correct metallurgy to give its balance wheel a perfect performance. 
This is one more scientific reason why your watch selection should be a 








The Vanguard Waltham. 
The World’s Finest Railroad Watch 
3 jewels This story is continued in a beautiful booklet in which you will find a liberal watch education. 
$66 and up Sent free upon request. Waltham Watch Company, Waltham, Mass. 
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THE WORLD'S WATCH OVER TIME 
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Motion picture films showing the reflection and refraction of light rays 


From left to right, these panels picture the insertion of the tip of a double concave lens into a parallel pencil of light rays; the passage of the rays through the central part 


lens; the insertion of the tip of a double convex lens in the same manner; the action of the full section of this lens on the rays; and the refraction of light on passing from air into water 


Filming a Lens in Action 


By Carl F. Propson 

. eer motion picture has again revealed to us that 
which before was too swift for the human eye to 
discern—this time the subject being the action of a ray 
of light when it encounters an obstacle. Heretofore it 
has been possible to follow the performance of light 
when passing from the air into a medium of different re- 
fractive index, only by the help of the higher mathe- 
Matics. Between the three factors: refractive index, 
length of focus and curve of surface, there exists a 
definite relation embodied in mathematical formulae, 
80 that when any two of these items are known the third 
may be at once calculated. In practice this naturally re- 
solves itself into practically a single formula: knowing 
the refractive index and the length of focus desired, 

to figure the proper curves. 
If the formulae are correct, the severe scientist will 
insist that the mere ability to see the light at work on 
the two surfaces of the lens adds nothing to his knowl- 
edge of the situation. Doubtless this is so; but the 
world is an eye-minded world, and likes to see things 
at work. Accordingly most of us will be interested in 
tracing, by means of the motion picture film, the path of 
actual rays of light through the lens. Especially as a 
physical demonstration for laboratory students and others 
mterested in the subject, such films possess much value. 
In the making of the films which we reproduce on this 
Page, pencils of parallel light-rays were produced, and 
enses of various types were moved gradually into the 
field of these rays, so that the effect could be observed 
as each of the rays in succession was intercepted by the 
— regions of the lens. We show the initial and 
nal stages of this process when carried out with a double- 
concave lens. It will be noted, in general, that the ray 
when it falls upon the lens is partly transmitted and 
Partly reflected, the transmitted part being much the 

Stronger. 

Pe was thrust into the path of the light so 
€ incident rays fell almost perpendicularly upon 
surface of the glass. There is accordingly little re- 


fraction here, the ray passing into the glass almost in a 
straight line. The angle of incidence is not exactly 90 
degrees, as is demonstrated by the fact that the faint 
reflected ray does not fall back upon the incident ray; 
but as remarked, the divergence from the true perpen- 
dicular is not sufficient to produce marked refraction. 
The reverse is the case where the ray emerges from 
the other side of the glass. An extreme case of internal 
refraction is seen in the case of the rays which pass out 
at the top of the lens, and of which the fainter por- 
tions are substantially reversed in direction—not through 
reflection, but through refraction. In fact, these rays 
behave in a manner altogether different from that ex- 
hibited by the rays passing normally through the body 
of the lens; for the major part is internally reflected 
downward and forward, crossing the paths of its brother- 
rays that suffer normal refraction. 

When we get the central portion of the double con- 
cave lens at work on the sheaf of rays, we see very 
clearly the divergence of the major refracted rays on the 
far side of the lens, and the convergence to a focus of the 
minor reflected segments on the near side. We can also 
observe that the rays are slightly displaced on entering 
and leaving the lens—more, of course, on the latter 
occasion than on the former, just as they are more 
seriously deflected from their course; and for the same 
reason, that after suffering the preliminary deflection on 
entering the glass, they strike the surface on leaving 
at a sharper angle. 

The double convex lens gives results in close har- 
mony with these. Here again the ray striking the top of 
the lens—-which here is the extreme point of the apex— 
are exceptions to the general action of the lens. In- 
stead of being transmitted to the focus at which all 
the other rays passing through the lens meet, they are 
even more sharply bent toward the center, so that they 
pass across the paths of the other rays and inside that 
focus. The convergence and divergence are of course 
here reversed, the minor reflected rays diverging back- 
ward, and the major refracted portions being brought 
to a focus beyond the lens. It is notable that the minor 
reflected portions of the rays are here considerably fainter 


than inthe case of the concave lens, 
placement of the ray on entering and leaving the glass 
seems a trifle more noticeable. It is also to be ol 
served that there is.a very pronounced ernal 
tion of the light back into the lens at the 
the rays re-enter the air. This latter reflection, 
ever, fails to take place in such well define 
seems that it might almost be termed 
An interesting companion piece to these ! 
the strip showing the behavior of light 
of air and into water. The strong 
exhibited elegantly, and also we 
the manner in which the 
the fluid shows up. 


absorpti nm ) tne 


e.9 . , 
Russia’s Industrial Standing. 
In the last ten years before the war Russian industr 
was continually gaining in importancé The count 
which had been hitherto exclusively agricultural, had be- 


come almost entirely independent of foreign markets for 
a great number of important indiistrial products. Backed 
by strong support on the part of the Government. a 
number of financial and industrial leaders ve to put 
Russia in a position to provide entirely for her own 
needs. 


At first the war greatly stimulated industrial develop 
ment. It is quite comprehensible that in the 
where Russia was so dependent upon Germany a strong 
effort was made to become al! at 
dent and self-sufficient. 

With strong Governmental support a great number 
of new industries rose. A venture was even made 
facture incandescent light 
new factories was by far insufficient 
requirements of Russia, but the foundation was la 
many new branches of industry. And while uns 
conditions have since crippled all business, it is h 
that the rejuvenation of Russia will sh that every 
thing will not have to go ba ginning and 
build afres! t that sx I f K Gone will 
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Important Notice to Our Readers 


Owing to the strike which is now in progress in New York 
City, we are having great dificultyin publishing the Scientific 
imerican We nope to be able to mail the issues for th: 
foiloming ime or three weeks, but we beg the indulgence of 
yur readers Should they nol receive the paper on lime, or 
should it be found impossible to mail the paper until the 
sirta@e is ter 

We may possibly be obliged to suspend temporarily the 
publication of the Scientific American Supplement 


Speed in Airplane Travel 

é HAT very successful airplane designer, Grover C. 

I Lenina once made the surprising but perfectly 
“- true statement that the speed requirement for suc- 
essful commercial aviation is more important to-day 
than it will be several years from now. In the course of 
+ paper on the vaive of speed in commercial airplanes, 
he explained this on the ground that airdromes are less 
frequent and are more remote from cities than they will 
be in the future, and therefore, speaking of the business 
man, the time from office door in one city to office door 
in arrother must include a motor-car ride to the airdrome, 
which wil! generally be far longer than the taxicab ride 
to the stetion 

Mr. Loening, whose monoplane is one of the fastest 
day, shows the significance of higher 
speed in an analysis of a business man’s trip by airplane, 
from an office in New York to an office in Washington, 
I by irplane making 70 miles an hour. From 
I office door in New York to Belmont Park would 
tuke about 50 minutes, and from Anacostia landing field 
t s Washington office door about 30 minutes, making 


machines of the 


a total of 4 hours and 50 minutes, which is certainly not 
enough le than the train time to warrant the added 
expense and trouble of going by the air route. But if the 
uirpiane could maintain 170 miles per hour, it would 
travel from Belmont Park to Anacostia Landing in an 
hour and a quarter, and with the same connecting trips 

fices, the total time from office door to office door 
would be 2 hours and 35 minutes, which is jess than half 
the train time rT a business man could leave his New 


t 8 A. M., reach Washington at 10.35, leave 
whington at 2 P. M. and arrive at his office at 4.35. 
The above estimate assumes perfect weather conditions 
vith no wind. But let it now be supposed that a 20-mile 
head wind is blewing. A 70-mile-per-hour machine will 
take about 4% hours for its flight, making a total of al- 
6 hours, which is longer than the train time; while 
he 170-mile-per-hour airplane will make its flight at 
150 miles per hour, in 1 hour and 28 minutes, making a 
f 2 hours and 48 minutes from office to office. 
(he fast machine is less dependent on the weather. 
We are entirely in agreement with Mr. Loening, in his 
tatement that under existing conditions whatever the 
very high speed is necessary if 


tal time 


iav have n store, 
vel is to surpass railroad travel in the matter 
me consumed on the total journey 


What to do with a Preface 
rWRMIME was when the dutiful reader, on taking up a 
| , } rst the pretace ; only after reading 
} } } could decently attack the 
To-day we are apt to go to the op- 


introductory remarks alto- 
her t s alway eemed to us that both of these 
procedures were {at Ity 
. preface in 
he ; nothing 
open to the 


To be sure, sometimes the author gi 
which he says nothing, presumably bs 


av: but in such event his book 1s proba! 


me criticism, and it doesn't matter much what part of 
d in order to find this out, On the other hand, 
e has a message, it seems a shame to pass it 


unread 
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This, however, does not signify that we advocate be- 
ginning a book with the preface. It is to be assumed that 
if the author has produced a book that can be read en- 
joyably, he had some purpose in mind in writing it. He 
is then pretty certain to tell us in his preface, either 
explicitly or implicitly, what that purpose was. And we 
object to being told the purpose of the book before we 
have read it. When we submit to this treatment, we 
always feel in the position of the spectator at the cheap 
show, where the performer says “Ladies and gentlemen, 
I am now about to do so-and-so; watch me carefully, 
for the hand is quicker than the eye.” ; 

The bare fact is that—whether at slei_dt of hand or at 
the more respectable play of juggling words—if we know 
what a performer is trying to do, our judgment as to the 
success with which he does it is affected. The human 
race, broadly speaking, may be classified in the two 
groups of the complaisant and the obstinate. The com- 
plaisant man, if you tell him beforehand what you are 
trying to do, is likely to concede that it is done, without 
further ado. The obstinate brother, on the other hand, 
will immediately challenge you to show him that you can 
do it, and will hold out to the bitter end that you Haven't 
done it and can’t do it. The only thing that can happen 
to the reader who turns first to the preface is that his 
judgment of the author’s performance will be biased, in 
the one direction or the other. 

If the book is read first and the preface last, however, 
which is the procedure we want to advocate, the book can 
be enjoyed and taken at face value without the distrac- 
tion of watching the author to see if he is living up to his 
announcement. We can even have the pleasure of 
guessing what it is that he wants to accomplish, and 
later checking that guess against his confession. Or if 
we resist this temptation, we can at least turn back to 
the preface, after having read the book in peace, and 
with the work before the mind’s eye as a whole, decide 
whether the author has accomplished what he set out 
to do. 


Present Status of Our Merchant Marine 


\ ' 7 ITH the exception of the men who are engaged 

in shipping, it is probable that the country has 

a rather vague idea as to the exact status of our 
merchant marine. This is not the fault of the Shipping 
Board, whose publicity has been voluminous and very 
conscientiously carried on. If there is any uncertainty, 
it is due to the unfamiliarity of the public with shipping 
terms, and the impossibility, in such enormous and com- 
plicated operations as those of the Shipping Board, of 
making clear to the public just how matters stand. The 
Shipping Board, however, has recently sent out an il- 
luminating statement, which gives the salient features of 
our shipbuilding activities from September, 1918, to 
September, 1919, from which these particulars are taken: 

On August 29th of the present year, the sea-going ton- 
nage under control of the U. 8. Shipping Board showed a 
total of 5,313,780 gross. Of this amount there had been 
built by the Shipping Board 777 steel vessels totaling 
3,511,918 gross tons; 315 wooden vessels of 728,079 gross 
tons and 15 composite steel and wood vessels of 35,000 
gross tons. It included also 94 vessels of 567,490 gross 
tons, which had been seized from Germany and one 
Austrian vessel of 8,312 gross tans. Also there had been 
purchased from Japan 15 vessels of 85,880 gross tons 
and from Austria 5 vessels of 30,521 gross tons. It 
included also 58 vessels of 346,580 gross tons which had 
been requisitioned from private owners. The grand total 
of 5,313,780 gross tons represented 1,280 ships. 

It should be mentioned that the foregoing tabulation 
does not include 122 steel ships of 310,497 gross tons and 
63 wood vessels of 164,655 gross tons which were sold 
recently to private owners by the Shipping Board, nor 
does it include seized foreign vessels that had been sunk. 

It is a curious fact which we should never lose sight 
of, that due largely to our late entry into the war, we 
wre the one nation among the allies, that has actually 
come out of the war in a stronger financial and industrial 
position than before, and this is particularly true in 
regard to shipbuilding. Before the war we held what the 
Shipping Board terms an “incorsequential place among 
maritime nations.” Up to the outbreak of the war we had 
only 15 vessels of 1,000 tons and over, engaged in over-sea 
trade; to-day the American flag floats from 1,280 ocean- 
going steamships, 1,107 of which have been built by the 
U. S. Shipping Board within the last two years. If we 
include the shipping on the Great Lakes, the totals are 
even more impressive, for in June, 1914, the total tonnage 
under the American flag, including coastwise shipping and 
the fleet operating on the Great Lakes, was 4,287,000 gross 
tons. whereas in June, 1919, the over-sea coastwise and 
Great Lakes shipping had reached a total of 11,983,000 
gross tons. The corresponding gross steam tonnage of 
the world, in ships of 100 gross tons and over, on June 
30th, 1919, as reported by Lloyds, consisted of 24,386 
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ig Aigo Br ig ae rene the Ship- 
the enemy action ‘throu zh h ty A = wes ree ae 

y gh the war, is shown by the fact 
that the total losses reached about 15,000,000 tons, of 
which nearly 8,000,000 tons was lost by the British alone. 

The operations of the Shipping Board were designed to 
wore slcing inerchass chipeiee. afc en a eee 
and a cry had come sevens the ase he é — Me « 

, f : f lat the most urgent 
need of the moment was for ships in unlimited numbers. 
The answer was the laying down of a great number of 
yards, some of them like that at Hog Island and Newark 
Bay being far larger than anything existing in the world. 
A system of building ships on the “fabricated” method 
was introduced and the aim was to put into the water in 
the shortest possible time, types of ships which lent them- 
selves both in size and method of construction, to a very 
rapid output. It was for this reason and this alone that a 
large program of wood ships was started, and for this 
reason also the size of the majority of the ships was kept 
down from about 2,800 tons to about 6,000 tons. Conse- 
quently when the war ended, a revision of the plans was 
made and it was determined to sell the wood ships and 
a large number of the steel ships and confine new con- 
tracts to vessels of larger size and greater speed. A large 
number of contracts also were cancelled. 

The original construction program contemplated the 
building in this country, of 11,871,000 gross tons of ship- 
ping made up of 2,105 steel steam ships of 9,568,000,000 
gross tons; 1,017 wood steamships of 1,985,000 gross tons; 
50 composite vessels of 116,667 gross tons and 43 concrete 
ships of 201,300 gross tons. ~ ; 

Now, of this total program there have been built to 
date 899 steel steamships of 3,822,415 gross tons; 378 
wood steamships of 892,735 gross tons, and 15 composite 
steamships of 35,000 gross tons, making a total of 4,750,150 
gross tons delivered. We have fitting out in wet basins, 
408 steamships of 1,280,483 gross tons and on the ways 
there are 497 ships of 2,190,736 gross tons. We have also 
under contract, although no work has as yet been done 
upon them, 227 steel steamships, of 984,407 gross tons. 
Contracts have also been cancelled and suspended on 886 
ships of 3,010,189 gross tons. 

From the above figures it will be seen that the follow- 
ing work yet remains to be done:— 

Completion of vessels launched but not yet delivered, 
1,280,483 tons. Completion of vessels whose kiels have 
been laid, 2,190,736 tons. Completion of vessels under 
contract, 984,407 tons, making a total tonnage on which 
work yet remains to be done, of 4,455,626 tons 

Of equally, if not greater importance than the construc- 
tion of ships, is the provision of a well trained sea-going 
personnel. At the present time we have 4,592 deck 
officers and 4,592 engineering officers. The deck force 
consists of 15,720 men and the engine and fire-room force 
of 18,720 men. In the stewart’s department there are 
7,936 men, making a total personnel in our merchant 
marine under the Shipping Board, of 51,560. 


Salving Vessels with Limpets 
QO UR readers were made familiar last year with an 


ingenious device for salving vessels, which con- 

sisted of a heavy steel sphere, containing ieans 
for drilling and cutting through the side of a vessel. The 
machinery was controlled by two men within the sphere, 
and the tools were driven electrically by current trans- 
mitted from a tender at the surface. In some cases & 
vessel is so settled on the bottom that divers cannot 
pass beneath it to attach the slings and cables, and to 
meet this difficulty a new method called the “Limpet 
System” has been devised by which it becomes possible 
to attach wire hawsers to the hull of a sunken vessel. 
According to Marine Engineering of Toronto, the limpet 
is a soft iron body, carrying a number of drill taps driven 
by small motors, the current being supplied from the 
salvage vessel. The limpet is lowered until it comes m 
contact with the hull of the vessel, when it is magnetized, 
causing it to cling to the plates. The drills are then 
started, and after running a predetermined length of time 
the current is switched off, the limpet is hauled to the 
surface, and the drills are left tightly fastened to the 
ship’s hull. The ends of these drills are formed into 
eyes, to which the hawsers can be attached. 

“This method would be available for use either with 
lifting gear installed on salvage vessels at the surface or 
with pontoons of the kind intended to be sunk, attach 
to the vessel, and then pumped out—their buoyancy 
raising the wreck sufficiently for it to be towed into 
shallow water, when the process is repeated. 

It may not be known that the majority of the vessels 
sunk by submarines went down in rather close proximity, 
to the coasts of the British Isles, where the water is com- 
paratively shoal. 
and the work is still going on. 





Hunlreds of these have been salved, 
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Naval and Military 

Our War Casualties 322,182 Men.—The latest official 
figures, giving our war losses in dead and wounded, 
show that we lost 116,492 dead and 205,690 wounded, a 
total of 322,182. This includes army and marine losses 
on all fronts during the war and from the Armistice to 
Sept. 1, 1919. Of this total 35,585 were killed in action, 
and 14,472 died of wounds, making a total of 50,057. 
Disease accounted for 58,073, and 8,092 died of accidents 
and other causes. There are no “missing,” all of those so 
reported having been accounted for. 


France Purchases All A. E. F. Property.—A contract 
was recently signed by France and the United States by 
which the French government will pay to the American 
Government $400,000,000 for all of the American expe- 
ditionary Force propefty in France, except that allotted 
for return to this country and for the use of United 
States troops remainiiig in France. The estimated original 
cost of all the property of the A. E. F. in France on July 
8 was $1,700,000,000, and the estimated original cost of all 
of that part available for sale to France was $1,300,000,000. 
The War Department’s estimate of the value of the 
property sold to France was $749,000,000. 


An Airship Consiéts of 20,000 Parts.—Some inter- 
esting facts regarding the work required in building a 
large modern airship is given in a recent issue of The 
Engineer, which states that the general problems of 
design are closely alliéd to those of naval architecture; 
although the airship designer must be a highly skilled 
mechanical engineer, and also must have a knowledge of 
textile technology. For the work of construction, owing 
to the multiplicity of parts required, a very efficient shop 
organization is necessary. In a rigid airship structure, 
excluding the machinery, there are 20,000 different parts, 
a total length of structural material of 20 miles, 60 miles 
of wire, and over 2,000,000 rivets. 


Navy’s Great Airship Hangar.—The Navy is pur- 
chasing its first rigid airship in England at a cost of 
$2,500,000. To house it a huge hangar is to be erected at 
Lakehurst, N. J., which will be 800 feet long, 265 feet wide 
and will have a clear inside height of 174 feet, while the 
total height from the ground to the peak of the roof will 
be over 200 feet. The steel framework will be over 6,000 
tons. Two elevators and several stairways will lead to the 
roof, The many shops necessary for the maintenance of 
the airships, will be built in between the great arched 
trusses that support the roof. Three railroad tracks will 
run the entire length of the building. The hangar will be 
large enough to hold one ship of 10,000,000 cubic feet 
capacity and a smaller one at each side, or two 5,000,000 
cubic feet ships side by side. 


United States and German Submarines Compared.— 
Five of the German U-boats were surrendered to the 
United States. The Navy Departmene recently carried 
out identical comparative trials between U-1il, built at 
Kiel in 1918, and 8-3, designed by the Navy and built 
at the Portsmouth Navy Yard. The boats are practically 
identical in dimensions, the surface displacement being 
about 840 tons. On the surface U-111 made 138 knots; 
8-3 made 14.7 knots. Submerged, U-111 made 78 knots; 
8-3 made 12.4 knots. U-111 can cruise 8,500 miles at 8 
knots; S-3 can cruise 10,000 miles at 11 knots. S-3 
showed an equal preponderance in submerged cruising. 
8-3 is less crowded, more comfortable for the crew, and 
behaves better in a seaway. 


A Channel Leader Gear for Finding Channels.—An 
important application of an electro-magnetic effect which 
was developed during the war is found in what is known 
as the Leader Gear. This, according to the London 
Times, consists of a cable laid along the bottom of a 
tortuous channel leading through a mine field or into a 
harbor. If an alternating electric current be passed 
through such a cable it is possible, by means of devices 
on a ship, to obtain either aural or visual indications of 
the presence of the cable, and by this means a ship can 
be guided in fog or darkness at high speed with almost 
as much precision as a trolley car is guided by its trolley 
wire. 


British Submarines in the War.—In 1914 the latest 
British submarines were of the “E” type, 180 feet long 
and displacing 660 tons at the surface with a surface 
speed of 15 knots and a submerged speed of 10 knots. 
Avlittle later they carried wireless with a range of about 
350. miles. Then followed the “V” class, 147 feet in 
length and the “G” class, 187 feet in length, the latter 
of 700 tons surface displacement. Next came the 
‘Wh elass, 275 feet over all, with surface displacement of 
1210-tons and submerged displacement of 1,820 tons, 
With.a surface speed of 19 knots. The latest class: was the 
celebrated “K” boats, 338 feet Jong, 1.880 tons surface 
and 2,650 tons submerged displacement, driven by 10,000 

wer, steam turbines, at 24 knots on the surface. 
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Automobile 


Side Plates for Spoked Wheels.—The disk wheels 
recently offered to motorists are becoming more and more 
popular so one of the recently developed automobile 
accessories is a pair of light sheet metal disks that can 
be applied to the ordinary wood and wire spoked wheel 
te enclose it and give the general appearance of the 
latest development. While such disks do not add ap- 
preciably to the strength of the wheels, they do give the 
advantage of thorough enclosure that makes cleaning the 
wheels an easier process. 


Fabric Universal Joints.—A number of automobile 
and motor truck manufacturers have used flexible fabric 
couplings or universal joints with considerable success 
and claim advantages of noiseless operation and no ap- 
preciable depreciation after extended periods of use. 
Every time the clutch of an automobile, especially a 
heavily loaded truck, is engaged and the vehicle started, 
a heavy shock load is imposed on all parts of the trans- 
mission system. It is stated that the rubber and fabric 
disks that form the driving element yield sufficiently 
to cushion the shock appreciably and that this has a 
favorable influence on life of drive shaft and axle parts 
and even of the rear tires. Another advantage is that 
they require no greasing and aside from an occasional 
tightening of the spider arm bolts, need no adjustment. 
As far as strength is concerned, torsion tests have twisted 
driving tubes and shafts without shearing the disks. The 
metal universal joint types have the big advantage of 
permitting greater angular displacement of the driven and 
driving members than is possible with the fabric disk 
and spider types, so the use of the latter is restricted to 
“straight line” drives or where the inclination of the driv- 
ing shaft is but a few degrees from the horizontal. 


Special Industrial Automobile.—The application of 
the gasoline engine to the industrial truck-tractor gives 
this universal prime mover a broad field of usefulness as 
the new machine can be used in factories, foundries and 
warehouses for moving goods and other work on which 
the heavier motor trucks cannot be employed to advan- 
tage. The machine is a three-wheel type, but unlike more 
conventional tricycles, the two traction members are in 
front, a single wheel at the rear being used for steering. 
In fact, the design is directly opposite to that of the 
automobile because the radiator and power plant mount- 
ing is at the rear, the driver sitting over the engine. The 
power plant is a conventional four-cycle, four-cylinder 
block type with a bore of 3% inches and a stroke of 4% 
inches. The wheelbase of the machine is 72 inches, the 
tread about three feet, the height to the body floor is but 
28 inches and the capacity is 1% tons as a truck. The 
wheels are provided with solid rubber tires and the speed 
varies from one to 15 miles per hour. The control is in 
all fundamental respects the same as that of an automo- 
bile, yet the three-wheel construction makes it possible 
for the tractor and its trailers to describe curves of small 
radius, a feature of some importance in ind*strial work 
in warehouses and factories. 


Systematic Maintenance Important.—The average 
motorist or truck owner does not appreciate the need for 
systematic inspection and oiling of automobiles to secure 
best results. In railroad practice an express locomotive 
is inspected at the end of every 80 to 100 miles run, the 
freight engine is gone over every 150 or 200 miles. The 
work is so systematically done that as many as five or 
six inspectors may be working on the locozaotive at once 
as each is responsible for certain groups of parts. As a 
result of this careful inspection, passenger locomotives 
run about 125,000 miles without an overhauling and 
freight engines 100,000 miles. When a motor truck or 
automobile chassis receives periodical inspection, cleaning 
and lubrication, its life is greatly increased and liability of 
breakdown on the road is reduced to a minmum. When 
one considers that the usual truck or car is not driven by 
an expert, or over smooth steel rails as the locomotives, 
the importance of giving the mechanism proper attention 
to insure uninterrupted motor transportation should be 
apparent to the least technically-minded. 


Accessory Leagues Often Worthless.—The motorist 
should be warned against solicitors who are endeavoring 
to secure subscriptions or memberships to various leagues 
or associations which purport to give their members ex- 
ceptional bargains in motor car supplies. As a rule the 
annual fee is small but the service rendered by the 
pirates preying on legitimate commerce is so slight that 
no matter how low the “initiation fee” or “dues” is it will 
be an expensive investment. Catalogs are issued that 
list standard supplies at low prices as a bait but when 
they are ordered, substitutes of inferior grade are usually 
supplied because the others are “out-of-stock.” The 
motorist will save money and trouble in the end if he 
obtains his merchandise from reputable firms who count 
the good will of the buying public as an asset. 
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Electricity 

Testing Hardness Magnetically.—A British firm has 
developed an apparatus for testing the physica! quaiities 
of steel after heat treatment by means of the magnetic 
method. The principle on which this instrument is based 
18 that magnetic retentivity of a steel is a function of 
its hardness. The method of using this apparatus is as 
follows: First a specimen (usually a turned piece 3 
inches long by 1% inches in diameter) is subjected to the 
heat treatment required to be investigated. It is then 
tested for magnetic hardness by being laid inside a 
standard magnetizing coil, and a direct current from the 
mains flashed on to the coil which magnetizes the steel 
to saturation. The specimen is then removed from the 
magnetizing coil and is placed in a small search coil, 
which is directly connected to a Grassot fluxometer, 
continues Automotive Industries. The specimen is then 
sharply removed from the ballistic coil and a reading is 
obtained on the fluxmeter, which represents the hardness 
of the specimen. The scale of the fluxmeter is divided in 
terms of Maxwell-turns. With the search coil of correct 
design, the reading is also given in terms of C. G. S 
units of coercive force, so that the results are in interna- 
tional units. 

Something New in Radio Communication.—Accord- 
ing to a leading Norwegian newspaper, Engineer Hermod 
Peterson has recently patented a device for the produc- 
tion of electrical current for radio telegraphy. The elge- 
tricity is received by an accumulator, which releases 
it at certain intervals.- The system is spatkless, and the 
sounds are clearer than in the older inventions. The 
clearness of sound depends upon the regularity of the 
current, and with this system the current is released with 
a mathematical exactness. The device has further advan- 
tages in that it is cheaper, simpler, and more durable than 
those now in use. If the claims for this invention prove 
well founded, it is thought that it will mark a distinct 
step in advance of what has so far been accomplished in 
this line, and hence its possibilities are creating consid- 
erable interest in the radio world. 

Wireless Between United States and Germany.— 
Wireless communication with Germany has been re- 
sumed in a limited way by the American Government, ac- 
cording to Wireless Age. Business communications be- 
tween American houses and their agents in Germany are 
accepted at New York at 44 Whitehall Street, and other 
points where the Navy has district communication offi- 
cers for transmittal to the trans-Atlantic wireless stations 
at the Navy Department there and at Otter Cliffs, Me., 
where they are dispatched to the receiving station at 
Nauen, Germany. Similar communications are dis- 
patched from Nauen to the United States receiving sta- 
tions. Press dispatches to the extent of 500 words from 
this country and a similar number of words from Ger- 
many are also accepted daily. 

Extending Railroad Electrification.—It is announced 
that electric current is about to be turned on over anothe: 
110 miles of main line of the Chicago, Milwaukee & St 
Paul Railroad, or from Othello to Cle Elum, Wash., in- 
cluding a crossing of the Columbia River. By January Ist 
next the remaining 135-mile stretch of the road from 
Harlowton, Mont., to Seattle, will be completely electri- 
fied, 885 miles in all, or within 200 miles of half the entir 
length of the St. Paul-Seattle line. The last stretch from 
Cel lum to Seattle, 130 miles, will cost about $9,000,000, 
or 25 to 40 per cent. more, relatively, than preceding units 
on account of higher prices of labor and material. 


Inspection and Life Tests of Incandescent Lamps.- 
The total number of lamps offered for delivery to the 
Government purchasing authorities during the past fiscx! 
year was over 5,000,000, of which about 600,000, or 12 per 
cent., were rejected on the initial inspection at the factory 
which covers the mechanical qualities of the lamps and 
their rating in regard to power consumption and effi- 


ciency. In this initial inspection samples are selected for 
the burning or so-called life tests. During the year nearly 
3,500 lamps were subjected to this life test, and with few 
exceptions the tungsten lamps, both vacuum and gas- 


filled, supplied under Government contracts, had a life 
considerably in excess of the 1,000 hours of burning re- 
quired by the standard specifications. 
Ingenious Wire-Holders.—An American 
turer of electrical equipment has just introduced what 
he terms a wireholder, which is nothing more than a 
metal strip carrying one or more porcelain members. The 
porcelain members are in the form of insulators with 
hole through them for holding wires. The metal strips 
are screwed or nailed to walls, and the wires passed 
through the porcelain insulators. Thus an electrical 
installation can be reduced to a simple mechanical job; 
and the wire-holders are said te cost less, prove stronger 
save tire wires and labor, make for a neater piece of 
work. and turn out to be safer than the usua! methods. 
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Coal and Iron from the Arctic 


Spitsbergen’s Vast Mineral Wealth and the Question of Its Future Government 


| T IS a significant fact that while the British Govern- 
ment are worrying over their dwindling coal supply 
snd threatened with demands by the miners likely to 


make the price almost prohibitive, two powerful British 


syndicates, controlling 3,800 square miles of coal and 
mineral lands in the Spitsbergen archipelago, are mak- 
ing strenuous efforts not only to exploit all the coal that 
is possible from their own extensive fields, but to in- 
crease their holdings as well. Indeed, as I write one of 


By Harold J. Shepstone, F.R.G.S. 


modity on to the British market at prices which should 
secure them a ready sale for all they can supply. 

Then quite apart from this aspect of the question, 
there is the political status of Spitsbergen to be con- 
sidered. To grasp thoroughly the unique conditions 
which Spitbergen and its recently discovered mineral 
wealth—for in addition to coal it is evidently rich in 
iron ore, while copper ore, oil shale and possibly free oil 
exist—present to the powers of Europe, its strategical 


warmer and much more habitable than other parts of 
the group. The climate on the west coast is, in fact, 
a very healthy one, and it is along these coasts and 
the inland regions adjoining that exploration has chiefly 
taken place, and it is here that the inception of mining 
operations has followed. The strategical position of the 
islands is obvious. Any strong power holding them domi- 
nates the Scandinavian peninsula immediately to their 
south, the approach to the Russian port of Archangel 












































1. A mountain of tron seventeen miles long. 


these syndicates have despatched an expedition to these 
islands to survey other tracts and secure them if found 
rich in coal or other minerals 

This is the second expedition this compary has sent 
to these Arctic islands of northern Europe since the 
war. The one despatched in the summer of 1918 received 
the material and moral support of the British Govern- 
ment This official recognition is probably explained 
in the fact that one of the objects of the mission was 
to take over or destroy the wireless station and Zeppelin 





shed the Germans had erected in these islands. As it is 
for the most part surface coal that being produced in 
Spitsbergen, the syndicates can place it on board ship 


at a cost of about three dollars a ton, and as their 
fields are only some twelve hundred miles steaming f: 
British ports, it looks as if they can dump the com- 


2. Shoveling coal from its beds into trucks. 





The Mineral Wealth of Spitsbergen 


Bay. 5. Coal outcrop at Lowe Sound. 


position must be taken into account and the claims of 
the rival companies now operating there. Spitsbergen is 
a group of islands situated about 400 miles north of 
Norway and lying halfway between Greenland and Nova 
Zembla. They have a total area of about 24,000 square 
miles. The two largest, West Spitsbergen and North- 
east Island, are 15,260 and 4,040 square miles in extent 
respectively. The group is well within the Arctic Cir- 
cle and New Friesland (the north-east angle of the larg- 
est island) is covered by a permanent ice-sheet like that 
of Greenland, as is also North-east Land, the island 
adjacent and more to the north. The colder and more 
distant regions are not too well-mapped and defined, thei 
investigation presenting more difficulties than the coun- 
try on the long western side. These western shores are 
washed by the Gulf Stream, which renders them much 


8. Braganza Bay with a coal mountain in the background. 


4. Asbestos field at Recherche 


to the east, and the British Isles and the Atlantic trade 
routes to the west. 

The islands were discovered by the Dutch navigators, 
Barents and Heemskerke, in 1596, but it cannot be said 
that the Dutch Government evinced any great interest 
in the new lands at the time. In 1607 the British ex- 
plorer, Henry Hudson, drew his employer’s attention, 
the Muscovy Company of London, to the whales and: 
walrus that frequented the bays of Spitsbergen, with: 
the result that for nearly half a century whalers from! 
London and from Dutch ports flocked to the shore’ 
waters on the north, west, and south coasts of Spits! 
bergen every summer. Eventually excessive whalingy 
frightened the whales from the inshore waters, and the» 
whalers had to desert the bays for the open-sea fishing. 

After this Spitsbergen had a short period of comparé- 
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[his shed and fence are made of discarded airplane wings with their original markings 
tive neglect, but early in the eighteenth century Russian important peace-time uses for a war-time invention. It business of locating underground water pipes, there can 


trappers appeared on the scene, and for over a hun- 
dred years they virtually colonised the country. They 
used to come in the autumn and spend the winter in 
rude huts at various places along the coast for the pur- 
pose of obtaining the winter skins of bears and foxe 
They were eventually driven out by the Norwegians, who 
remained trapping the game of the country till 1910, 
when the scarcity of wild life led them to retire 

The whaling and hunting periods may be said to be 
closed, and Spitsbergen is now entering upon the third 

(Continued on page 376) 


Airplane Wings Turned Into Houses 


IRPLANES are common in Great Britain, just as 
+Athey are common in the other great countries that 
took a major part in the recent.war. Not only airplanes 
but parts of airplanes are to be found in abundance, and 
it is interesting to note what use is being made of these 
parts and discarded aircraft in general. Automobiles, 
motor boats, small power plants, and other automotive 
amd power devices are being made from what were once 
airplane power plants. e 

It would be difficult to find a more novel application 
of discarded airplanes than that shown in the above 
illustration, which shows a shed and a long fence near 
London, England. It will be noted that the shed and the 
fence are entirely constructed of airplane wings, with the 
familiar markings still on them. 


Electric Exploration for Buried Water-Pipes 

URING the war, as our readers doubtless will recall, 

a French scientist developed an apparatus for locating 
shells buried beneath the surface of the field in which 
they had struck; and both before the armistice and after 
this device was employed to very good effect both in 
the army and in the service of restoring northern France 
to a condition where cultivation should be possible again 
In the latter application it represented one of the most 


now develops, however, that it is susceptible of an even 
more general utilization, and which is even more 
strictly a peace-time activity than is the clearing of old 
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Map showing relation of Spitsbergen to the Arctic 
coast of Europe 


shells from abandoned battlefields. The latter, even 
though we do it after the war is finished, is really a part 
of the war—a sort of hang-over from the debauch of 


destruction; but when we use the electric balance in the 


be no doubt that Mars has hung up his sword and turned, 
if not to the plowshare, at least to something as ur 
warlike. 


The principle of the Hughes induction balance, if not 





of itself familiar to our readers, has already beer 
plained in connection with the locating of buried she!! 
In a word, it consists of two induction coils attached 


to a telephone circuit, and subject to the inductive action 
of a single alternating current 
coils identical and affected by this common induction 
source, the currents induced in both will be 
equivalent. The coils, however, are so 
these equal currents are in opposite sense; so they bal- 
ance each other off exactly, and there is no effect in the 
telephone circuit. But, as Hughes, after whom the ap- 
paratus is named, discovered, if the coils are brought 
near an external piece of metal, the induced eurrent in 
each is modified, and this effect is 
power of the distance from the metai to the 
It is therefore not the same in the 
the telephone at once speaks, recording the fact that the 
balance has been disturbed and that there is metal in the 
neighborhood to effected this dist 

the coils are manipulated about until silence is once more 
restored in the telephone, after which it is plain enough 
that the source of the disturbance is to be sought at son 

point equally distant from the two coils. The 
of the original noise indicated the distance of th: x- 
ternal metal to begin with, so that with the new data 
of equidistance it is simple enough to locate it exac 

The installation for hydraulic work trifle differer 
from that employed on old battlefields. For one thing, it 
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is more portable, since it is designed with the idea that 
one man shall be able to carry it on his. back whl 
awheel. With this outfit, the exact location of water 
pipes that antedate careful surveys, or whose positior 


has otherwise become a matter of doubt, is easy to de 


termine; and a good deal of experimental digging u 


search of them is thus obviated. 
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The electric details of the induction balance that locates buried metal, and the manner in which the apparatus is used 
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Studying the Knocks 
How a Closer Knowledge of What Goes on in the Cylinder Might Solve the Problems of the. Fuel Supply 
By Charles F. Kettering 
rm HE fuel problem, as it exists to-day, divides itself the low percentage class. By high percentage class we place is as follows: If a piece of celluloid be ignited by 
i , two general classes. one of which belongs to the mean from twenty to forty per cent and by low per- i cigar, it will entirely decompose without the formation 
tive manufacturers and the other belongs to the centage class we mean from one-half to three per cent. of any flame; if lighted by a match, the phenomenon of 
mani r However, a complete solution in An example of the former is an introduction of benzol. inflammability will at once be shown. The celluloid itself 
it ble without the hearty codperat‘on Forty per cent benzol mixed with ordinary commercial is not inflammable, but the gases formed by the de- 
trie kerosene makes an engine operate entirely satisfactorily, composition of the celluloid are extremely inflammable, 
the last two or three years that the and if the engiae in which this mixture is used is running When the celluloid is ignited by a cigar butt the tem- 
ng have been faced with the so-called at or near its full load, no bad results will be experienced perature does not rise sufficiently high to cause igni- 
formerly used was of such in the way of carbon deposits, etc. tion of the vapors which are formed. When lighted: 
Pr nate this entirely from consid- An example of the latter case is that of iodine. One or by a match, these two combustions occur simultaneously. 
s not to be regarded as an essen- two per cent of iodine added to ordinary kerosene will Pressure and temperature have a tremendous effect 
ential of « satisfactory fuel, but it has so reduce its knock-producing property to an entirely upon the way in which compounds burn. It is well known 
ppened that in the ease of automotive fuels volatility negligible point. It will permit the use of high com- that when smokeless powder is lighted in the open air by 
has been, to a certain extent, a measure of the efficiency pressions, result in cleaner combustion and, outside of a match or cigar butt, it will burn without any rapid 
when the difference between the lightest parts difficulty in starting, make a lower gravity fuel entirely rise in pressure, but if the products of this primary 
ind ft heaviest parts was relatively small. practical combustion be confined so that both temperature and, 
to-day is represented by the de- We understand fully that the use of iodine as a com- pressure rise, the result is quite different and tremendous 
ch mechanism as ate necessary for a mercial proposition is entirely out of the question, and pressure is developed. 
i bution of the fuel to the cylinders. Volatil it is only cited here as an example From ourexpertmental work it appears to us that 
ain com inches Ol listributed than fuels which have The knock-producing ability of a fuel is not a function reactions similar to the above take place when we burn 
be at of its gravity, as might be gathered from the foregoing, the heavier molecules of our present-day fuels, that, 
In addition to thi e motor builders can put in addi- as sulphuric ether, which is one of the lightest fuels that secondary compounds are produced during combustion, 
heeiie as ntrols for holding temperatures of we have, is also one producing the most intense knock. and that the rapid rise in pressure resulting trom the 
r within closer limits. We have discussed this knock proposition as a pre- combustion of the secondary compounds produce what is 
" ys are done we still fall short of liminary thing so that the matter of the future fuel known as the knock. 
be expected, were this supplies might be better understood. It is the writer's firm conviction that it is possible, as 
} inical treatment of fuel and As oil men fully understand, about twenty per cent mentioned before, to refine a great deal more of pes: 
of crude is available as gasoline, twelve per cent as kero- present crudes into motor fuel and to produce absolutely 
nt gine is essentially a chemi- sene, approximately fifty per cent as gas and fuel oil, and satisfactory results in engines of very much higher com- 
i to unalyze the conditions tie remainder as lubricating oil and residue products. A pressions than those now used, if we can control the way 
e fuel starts to in which the fuel molecules break down.— 
nt i we shall be disap- Read at Automotive Fuel Dinner in New 
poin ‘ ined after the York. 
hings meutioned previously have been ; ; its efficiency. 
Me HE volatility of a fuel is not inherently ® measure of i y Gunde Crossing a 
The one important thing in lower gravity But internal combustion fuels must be distributed properly to the Git & de eso 
ele is the fact that they give rise to “es cylinders; and the ease with which this may be done depends upon such excellent qiiinaes te" tader 
i a ge ‘ “4 ad rs =. . ne volatility. This property therefore takes on an importance to which its asphalt, concrete, macadam, etc., for farm, 
prematuring,” and is posed to be intrinsic value does not entitle it. Until we begin to analyze closely wd “e highway crossing construction, 
0 , , . 
wrought about by the deposition of carbon the conditions governing fuel combustion in the cylinder, we shall be Chg fer Ginis ta polar px 
the “orn bus > hambe as b “ ’ se- 
a . <9 r “ su motes ay Behe ‘diy disappointed in the results. Mr. Kettering points out that we wa deal- fulness have been developing. A report 
cked, that tl »ock which occurs in a ing with a chemical engine and must bring chemistry to bear in the gry gt dg ye a = 
é 67 
ee a a. nirtn ee effort to solve the problems that it brings up; and he gives a number of sande of extanion tala: po? 3 hes aul 
wh tur ots stl d entirely by the suggestions as to how this may be done. of $5,642.96 to maintain the public and 
—mdaini | private crossings on his territory for one 
It is u well-known fact that gravity is in —_ year, the cost of the plank alone being 
wise a measure of this knocking phe- $1,717.70. If this amount of lumber can be 
n. as oi ' he California erudes of very low large per cent of gas and fuel oil could be refined into a conserved on one division, assuming that it requires 512 
uvity giv g tter satisfaction than a fifty water white oil and this, were it not for its knocking feet for one single track crossing, or twice the amount for 
gravity oil Pennsylvania crudes. The reason tendencies as a fuel, is one of the most hopeful sources double track, and assuming also that there are 50 or more 
r this is that he California crudes there is a large of increased supply. We also understand the extent to highway crossings on each of 3,000 supervisors’ divisions 
rcentage—roug forty—of the so-called eyclic com- which oils are being cracked into gasoline. It is under- on the railways of the country, the use of some other 
; stood, alse, that, if it were possible to cut down into the material than lumber would mean the conservation of 
\ vt deal of work has been done under the writer’s gas and fuel-oil section, we would have to make certain 76,800,000 feet, amounting to $2,457,600. 
on during the last three or four years, in the modifications in the fuel-feeding devices, in order to Since a crossing tmust be kept up continually, the 
nation of what takes place when the heavier fuels facilitate the matter of distribution. method of maintaining it should be so simple as to be 
n a cylinder, and a few conclusions have been ar- It therefore seems to the writer to be of great impor- grasped readily by the average workman. To be prac- 
rived at, which may be briefly expressed as follows tance that the oil people, through their processes of tical, the work should be performed with the least possible 
With lower gravity fuels it has been necessary to lower refining, should study those things which can be intro- equipment and this should be of such character as will 
pressiot Lowering-the compression has facili- duced into a fuel to prevent the rapid rises in pressure always be at hand. To be economical, the expense must 
ed the formation of carbon; and carbon, in turn, has when certain that lower gravity fuels are burned. be within reason and not exceed that of other methods 
raveted the knock. The reason is simply this: In- It might be of interest to know that a fuel which will and materials that are used for work of like nature pro- 
mpression results in higher instantaneous tem- not knock under normal conditions, will not produce ab- ducing like results. 
| the high instantaneous temperatures result normal rise in pressure, even though the fuel be fired far As far as possible all rail joints should be eliminated 
combustion which makes possible an ex- in advance of the normal point of ignition. So that a in road crossings; good drainage should be installed, and 
id mise im pressure, this rise being of very fuel, which would not knock normally, will not knock, ll road crossings in high speed tracks should be made 
ring the compression gets away from even though the engine is heated to the point at which of crushed stone of standard size, mixed either with 
h t esult that if the engine is running at low _preignition will occur. good road oil, bituminous macadam, asphalt or other 
f carbon in the combustion It is also definitely understood that the temperature good substitutes for.lumber. In parts of the country 
posited carbon forms the best of the cooling water in an engine may or may not greatly where there is considerable frost and where tracks heave, 
I insulator and permits, again, the effect the temperature of the explosive mixture during the sealing of the crossings with these substitutes will 
bustion to rise above the critical the process of combustion, as the thickness of cylinder keep out the moisture and frost and eliminate the heav- 
liminated by reducing the com- walls, condition of carbon inside of the cylinders, etc., ing of tracks to a considerable extent, also the heaving 
may be such that the engine, from external appearances, of crossing planks, which is a source of danger. 
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will be running perfectly cool, and yet the. conditions 
inside the cylinders will be such as to bring the tempera- 
ture of the mixture during combustion above the critical 
point, at which the knock occurs. 

It looks to the writer as though one of the fundamental 
problems involved in this is a study of the chemistry of 
the products formed during the process of combustion. 
As these are in no wise simple reactions, they are rather 
difficult to determine and experiments intended to dis- 
cover their nature must be made in a more or less 
empirical way. 

An illustration of the type of combustion which takes 


Excellent results have been obtained with crossings 
constructed of good clean crushed stone (ballast size), 
from a depth of 2 inches below the bottom of the ties 
up to the level of the under side of the head of the 
rail, and extending 2 feet outside the rails, rolling or 
tamping it thoroughly, the rails having first been painted 
with hot asphalt below the under side of the head, and @ 
mixture of fine crushed stone and hot asphalt being packed 
about them for a distance of 8 inches on each side. The 
entire crossing is then covered with fine stone up to the 
level of the top of the rails, sprinkling it freely with & 
good quality of road oil, while fine stone is scattered. 
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Freaks of War Wireless 


ovo.) 


How the Phonograph Turned Detective and Solved a Wireless Mystery 


UST before the 64-kilometer retreat of the German 

armies from the strongly entrenched Chemin des 
Dames position in 1918, the Allied Intelligence De- 
partment informed the General Staff the exact positions 
which would be evacuated. This was in spite of the fact 
that all the preliminary operations on the Berlin side 
were carried out with the utmost attempt at secrecy; 
that every movement up to the final withdrawal had been 
made at night; and that even divisional commanders in 
the German ranks were ignorant of the extent of the 
retreat. Wireless told the story. 

No message telling this precious secret was intercepted. 
The Germans knew far too much to intrust this to errant 
ether waves. Yet from the enemy’s use of wireless 
equipment the Allies obtained their positive information. 

The reasoning behind it was simple, but it was not 
until 1918 that either side used the process—perhaps for 
that very reason. Most communication in the front 
trenches is carried on by telephone. “Buzzers” chit-chat 
incessantly. Some of their talk is important. More is 
merely trench gossip. A little is scarehead stuff cal- 
culated to start the foe guessing if he happens to be 
listening in with microphone. 

The trench phone equipment is costly. On the German 
side toward the end of the war it was likewise irreplace- 
able. Whenever the decision was reached to get out of a 
certain sector, the Huns had first to move out their phone 
instruments, wires and stations. From the time this was 
started until it was fully accomplished, wireless played an 
increasingly important part. Every phone station gave 
place to a temporary wireless station, and the chatter, 
bluff and serious orders in code were sent in this manner 
for perhaps ten days previous to the final withdrawal. 

From previous experience, French, British and Ameri- 
can spotters had become familiar with the coincidental 
increase in the number of wireless messages with the 
preparation for retreat. So, with this symptom well 
developed along a 64-kilometer front on the Chemin des 
Dames, they had no difficulty in marking off the sector, 
and even in guessing accurately concerning the time the 
retreat would begin. Needless to say Allied artillery 
made the evacuation as difficult as possible. 


Another queer situation which arose in the wireless 
department during the war was known officially for months 
as the “Nauen-Madrid Buzz.” In May, 1916, it appeared 
for the first time, emanating from Madrid. It was a 
curious rustle of the spark unlike an’ message familiar 
to Allied operators, who of course looked upon it with 
suspicion and tried to make something out of it. For 
perhaps five seconds—and sometimes as long as twenty— 
this peculiar phenomenon would occur. Then no more 
for perhaps a week. Until Nauen developed the same 
strange quality the buzz was diagnosed simply as an odd 
manifestation of “static.” 

But Nauen buzzed. Immediately all the wireless sharps 
in the Allied ranks tackled the problem. Though there 
was no direct proof to hand that Nauen also was not 
bothered by “static,” the coincidence was ugly. So many 
means whereby the Huns obtained precious information 
concerning secret military matters had been uncovered 
already, that the Allies had become quite in the habit of 
regarding anything out of the ordinary as spy work. The 
best men were put on the job—and were baffled. 

It is needless to detail the many theories which were 
held concerning this mysterious communication—for after 
the first weeks no one doubted that the buzzing was just 
this. The solution was reached through pure accident. 

In studying foe wireless—which is in code, if important 
—the practice is to take down the message on a phono- 
graph record. Then it can be decoded at leisure. One of 
the many dozens of records of the Nauen-Madrid buzz 
was being run. A young radio officer was attempting to 
solve the mystery. The spring in the machine ran down, 
and as he wearily reached forward to wind the box again 
he stopped, chilled by the excitement of a discovery. 
With the cylinder revolving at a very low rate something 
that might be a rapid message in code clicked from the 
horn! 

Throttling down the speed adjuster on the phonograph, 
he ran the record as slowly as possible. His hunch was 
justified! There was certainly something there, though it 
went too fast to be caught. 

He wrestled with the problem overnight. Next day he 
rigged up an electric motor to run his blank cylinder 


record at a prodigious rate of speed. When the’ buzzit 
occurred it was caught. Then when the record was re-ruy 
at a moderate rate the message was there! It w le 


coded shortly, and proved to be part of an importa 

description concerning the disposal of Allied wets } 
The secret was simply that at Nauen and Madrid 

message was cut into a perforated ro! Phi 

through the sending apparatus at th speed of four hur 

dred words per minute. Naturally it turned out to be 1 


buzz to anyone not “in the know.” At the opp 

: ' 
station they simply took it on the phonograph, and that 
was all there was to it. 


The Allies managed to trace down m any spies throu; 


the requests made by Nauen. In addition to ¢) 
le : 
deal of erroneous information was sent throug} 


by which it would reach Madrid, and ther 
After this there always was a third party on the lin 
whenever the Germans and their agents in neutral Spair 
got talking together. re. 
Mineral Wealth in Brazil 

The richest mineral zone of Brazil lies in the hy. 
of the Republic, in the State of Minas Gera But 
throughout the central and northwestern provinces thi r 
abounds a wealth of gold, silver, iron matiganess ha 
monds and other precious stones. At the present “ 
however, only a small portion of the valuable beds 
mineral is being worked. Doubtless existing unsatisfac- 
tory mining laws, as well as lack of fuel and transportation 
facilities, are responsible for this condiiton. | 
the only deposite being exploited at the present tim 


those of manganese situated near the railroad 

The largest of these is the Mina do Morro, which plav« d 
a prominent part in American industrial life during thé 
war, large quantities 


of this mineral being requir hve 
manufacture of steel. Over a road ballasted ¥ the 
valuable manganese ore, the train bearing thi 
climbs to the top of a mountain of manga ¥ 
the actual process of mining is carried out in the open 
air. This appears to consist of literally nothing 


and th 


than the digging or dynamiting off of a hillsid 
carting away of the fragments. 





Correspondence 


The editors are not responsible for statements made 


in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of 


correspondents will be withheld when so desired. 





A Moving Platform for the Vehicular Tunnel 
To the Editor of the Scientiric AMERICAN: 

I have been a constant reader of the Screntiric AMERI- 
can for over forty years, because my father had read it 
before me. 

Now my four sons take an interest in almost all its 
articles. We all consider your paper the best medium 
of any publication we know for acquiring general scientific 
information. We have perused together your articles in 
describing a double-deck tunnel for individual vehicular 
traffic under the Hudson, between New York and New 
Jersey. 

This tunnel is certainly wanted at once—to avoid the 
annoying delays of the present antiquated ferry system. 
Living in Montreal we are familiar with cement lining 
for tunnels and it has given satisfaction there. 

You have devoted a great deal of space to considering 
how to get rid, in the proposed tunnel, of the carbon 
Monoxide gas emitted by the motor trucks and high 
speed automobiles. Among other things, you discuss 
the advisability of introducing, in the conduits on each 
side of the tunnel, air currents of high velocity (160 
miles an hour is mentioned) so as to drive out and mix 
the carbon monoxide with so large a quantity of pure air 
as to render it inoffensive. The cost to supply air at this 
Velocity and in such quantity would be considerable. 

It would almost seem that if air at this velocity or 
Perhaps at a lower one was let loose in the direction 
of the traffic, it would be quite sufficient to blow through 
the tunnel all vehicles without other power, the driver 

Ving only to steer and apply the brakes to regulate the 
speed. But speaking seriously, would a moving floor 
on each deck not be exactly what is wanted? It would 

like an endless chain going west towards New Jersey 
and east towards New York. It is for competent engi- 


neers to calculate how much more power, if any, it 
would require to propel this moving floor loaded with 
traffic, than to blow air through the tunnel at 160 miles 
an hour. If it was found ‘that difference in cost was not 
too great, there would be an immense advantage in the 
moving floor system. All engines being shut off there 
would be no possibility of accidents or collisions. This 
moving floor could be driven at a comparatively high 
speed. It is superfluous to say that differential-speed 
moving floors would be installed at both ends so that 
the vehicles would gradually approach the high-speed 
space without any great jar. 

It is also evident that on the lower deck, the differen- 
tial-speed moving floors would have to pour in the traffic 
from the sides. 

It is a question whether the present space allowed on 
the left side of each deck for vehicles drawn by horses 
should remain, or whether it would be possible to let the 
horses stand and rest with their load, whilst being carried 
under the Hudson by the moving floor. 

There would be saving in gasoline and in horse power. 
This ought to offset in a measure any extra cost in power 
for moving this floor. 

J. P. B. Cascrarn. 

Ottawa, Canada. 


To the Editor of the Screntiric AMERICAN: 

In the discussion on a vehicular tunnel under the 
Hudson River, one of the chief difficulties seems to be 
the large amount of ventilation required on account of the 
monoxide gas in the exhaust of the automobile engines. 

One way to solve this difficulty would be to provide 
moving platforms or conveyors through the closed part of 
the tunnel for the passenger and truck automobiles and 
requiring them to stop their engines, thus doing away 
with the injurious gases entirely. The minimum amount 
‘of ventilation required would then be partly furnished 
by the traffic itself. 

Another advantage of the conveyor system would be 
the larger amount of traffic possible during the rush hours. 
A conveyor for passenger automobiles running 15 miles 
per hour with five cars per hundred feet, would carry 
2.340 cars per hour. The conveyor for the trucks running 
& miles per hour with four trucks per hundred feet would 
carry 1,664 trucks per hour. A line of horse vehicles 


under their own power to move four miles per hour with 
five vehicles per hundred feet would be 1,040 per hou 
Making a total of 5,044 vehicles per hour in one direction 
and 10,088 per hour for both directions 

This system should be operated with approximately 
ene-fourth the horse-power (17,000 horse-power) quoted 
in your March 8 issue for ventilation alone. 

The conveyor system would also reduce collisions to 
minimum. 

Cuas. N, Tovusiey 


Limo, O. 


Origin of Racial Differences 


Assuming that the various existing races of mankind 
are descended from a common stock, how are we to 
explain such striking differences as those that distinguis! 
for example, the Chinaman from thé ] 


Anglo-Sax: ! 
th 


m. at 
the Anglo-Saxon from the negro? Prof. Arthur Kei 
liscussed this question in his presidential add: before 
the anthropolgical section of the British Aszociation 
the recent Bournemouth meeting 

He believes that the key to this problem is to be found 
through studying the disturbances and disorders that 


occasionally affect the development and growth of th 


human body; especially those due to a functional de 


‘ 


rangement of one or more of the glands of internal 
secretion—the pituitary, thyroid, pineal, adrenal and geni- 
tal glands. In some manner not yet understood, the 
functions carried. on in these glands regulate not only 
the dimensions of the body but also the shape and su 


of each individual part. 
The racia! features of the Mongolian type are imitated 
by growing Europeans who are affected by deficiency 


disorders of the thyroid gland. The features of the 
negro can best be accounted for by the nature the 
growth-regulating mechanism centered in the thyroid and 
suprarenal glands. European features are connected with 
a dominance in the functions of the pituitary. To thes 
interesting suggestions of Prof. Keith's w hould } 
to add that a thorough study of the 

subject of the so-called “ductl gla 


throw light upon the hani 
but also provide the means 


the future evolution of « 
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Can Be Put on Its Good Behavior and Made to Work for Its Living 














extra powerful detonation re- 
quired for TNT means jp- 
creased expense for use ig 
hardly borne out by the facts. 
A couple of pennies covers the 
extra charge (no pun is in- 
tended) with something to 
spare. 

TNT is not so sensitive to 
friction as 40-per-cent straight 
dynamite (the familiar ex- 
plosive of blasting operations), 
gelatin dynamite or even pic- 
ric acid. It is less sensitive 
to percussion than the dyna- 
mite and several other well 
known explosives. It may be 
fired and burn peacefully, but 
it may be fired and turn its 
flame to a detonation, so it 
cannot be said to be fire proof. 
The results of the explosion of 
TNT are six different gases: 
carbon dioxide, oxygen, carbon 
monoxide, hydrogen, methane 
and nitrogen. The proportion 
of the poisonous gases pro- 
duced is about forty-six to 
fifty-four of the non-poisonous. 
Forty-six per cent of poisonous 
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gas as a result of an explosion 





rN A mass of TNT magnified ten diameters to show its structure. 
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abouf 177.9 degrees Fahrenheit, and can be cast, like any 
when so melted, or dropped into water 
The TNT allotted to 
the Interior Department by the War Department from 
its large war-provided store, for allocation to peace uses 
by various Government activities, such as the Office of 
Public Roads, the Reclamation Service, the Indian Office, 
ete., is in three grades, differing in the temperature at 
Pure TNT has a faint 
without the 
permeability of that chemical on the mucous membrane, 


molten metal 
nd solified in globules or pellets. 


which it solidifies, and in purity 
odor, tastes bitter, something like quinine 
ind is to some extent poisonous though not fatally so 
Nitro- 


is so powerful a heart stimukint as to find a 


ithout large quantities or great exposure 
glycerine 
place in materia medica, and, as is well known, produces 
severe headaches when allowed to come in contact with 
the person. TNT requires a much longer exposure to 
pre duce its characteristic effeet—a rash or skin breaking- 


uut—and can be handled without danger if gloves are 


vorn and it is not allowed to touch mouth, nose or eyes. 
INT needs a more powerful detonator than either 
J 


nitro-glycerine or dynamite. The statement that the 


The square markings, one 


is too much to permit the ex- 
plosive so resulting being used 
safely in confined or under- 
ground work, unless ventila- 
tion is very good or plenty of 
time can be permitted to allow the poisonous vapors to 
dise'pate. 

The efficiency of TNT compared to other similar ex- 
plosives is hgh. The Bureau of Mines determines rela- 
tive efficiencies by comparing what is termed the “unit 
deflective charge” and the “rate of detonation.” The first 
is defined as “that weight of an explosive which will 
swing the ballistic pendulum the same distance as one 
half pound 40-per-cent straight nitro-glycerine dynamite,” 
In other words, the less the unit deflective charge, the 
greater is the propulsive capacity of the explosive. Dif- 
ferent grades of TNT give results varying from 109 to 
114 as compared with 100 for 40-per-cent dynamite. 

“Rate of detonation” is a measure of the ability of an 
explosive to disrupt or shatter material in which it is ex- 
ploded. In other words, it is not only the amount of force 
exerted which counts in an explosive, but time during 
which it acts. A very homely example wiil make this 
clear. Supposing a piano weighing a thousand pounds 
requires a push of 100 pounds to start it rolling across the 
floor. If a man push slowly until he exerts that required 
hundred-pound rolling pressure, the piano will move. 
But if he hit it with a ten pound sledge 
hammer, with a sufficient force to exert a 

















pressure of one hundred pounds on the end, 
he will not move the instrument but shatter 
the wooden end of it. 

It is so with an explosive. It is not only 
the unit deflective charge which is of use, 
but the rate at which that developed pres- 
sure takes effect. In blowing up a boulder 
of rock, a slow explosive may exert plenty 
of pressure and move the rock, while an- 
other, with half the pressure, but much 
f more suddenly applied, may not succeed 
in moving the mass as a mass at all, but 
will shatter it to fragments. 

Rate of detonation is measured in meters 
per second, and with 40-per-cent dynamite 
on a scale of 100 TNT grades from 94 to 
102, according to quality. The rate of de- 
tonation of 40-per-cent dynamite is about 
4,772 meters per second, and TNT varies 
from 4,482 to 4,852 meters per second—ap- 
proximately the same. 

It is the shattering effect which made 
TNT depth bombs so valuable in anti-sub- 
marine warfare. Several times as mu 
gunpowder, for instance, in an ordinary 
“depth bomb,” would, if exploded ‘n the 
same position, do much less damage. It 8 




















Result of two-pound TNT blast on 18-inch oak stump 


the tremendous shattering effect of deto- 
nating compounds, such, for instance, #4 
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Some of the world’s little-known pheasants 


Left: Eggs of blood partridges, tragopans, impeyans and blood pheasants. Center: The Himalayan imp eyan, a pheasant of rare beauty. Right: Wattles of typical cock tragopans 


fulminate of mercury, which makes them valuable in 
setting off other explosives which have to be heavily 
jarred to explode. 

TNT resists dampness very well and therefore can be 
used in damp holes, with proper precautions not to break 
cartridge eases. When exploded, TNT gives off dense 
volumes of black smoke. 

It msy be interesting, as giving an idea of the real 
power of such “high” explosives as are here under con- 
sideration, to notice for a moment the results of what is 
known as the Trauzl block tests. Cavities are made in 
blocks of lead and various explosives set off within these 
cavities. The increase of volume in the size of the cavit 
of a substance like lead, which stretches with great - 
sistance without shattering, is a measure of the fo f 
the explosive, and. on a basis of con cag 
chemist to determine the relative efficiencies pct 
ous compounds tested. ee ae ee 

Forty-per-cent straight dynamite is here as elsewhere 
the comparison standard. Fifty-per-cent dynamite rates 
105.2, granulated TNT 113.1, 60-per-cent straight dyna- 
mite 120.2 and blasting gelatine 1498. At the other end 
oa scale is black blasting powder, 10.5 with 40-per-cent 
nant ig rae 73 and the same percentage ammonia 

Summing up, TNT has proved itself a very tame 
servant; the beast of war has become the burden bearer 
of peace. For shooting up boulders, digging ditches, rer 
moving stumps, splitting logs and similar work it is fully 
as tractable, every bit as safe and entirely as efficient a: 
40-per-cent straight dynamite. It gives complete de 
tonation if properly handled, detonates as completel) 
under water, and can stand moderate immersion in wet 
holes. It is less sensitive than the dynamite and is there- 
fore as safe or safer to handle. 

And this, if you please, is TNT the terrible! 


The Pheasants and Their Book 


By Lee S. Crandall, Curator of Birds, 
New York Zoological Park 

F all wild birds, probably none make a broader 

appeal to mankind than the pheasants. The Phasi- 
@nus group, of which the common ring-neck is typical, 
is gradually taking the places of our diminishing native 
game birds. The rarer species appeal to the agriculturist 
because of the ease with which they adapt themselves to 
the conditions of captivity and to the layman because of 
their wonderful coloration. 
There has been much discussion of the advisability of 
introducing the ring-neck into our coverts. Many sports- 
men feel that nothing can ever replace the bobwhite and 
the ruffed grouse, and that more attention should be given 
to these vanishing species than to doubtful foreigners. 
With this feeling there is widespread sympathy. Even the 
men who have been instrumental in pushing the ring- 
neck are among the staunchest friends of our own birds. 
But the conditions which have brought about the decrease 
mM numbers of the bobwhite and ruffed grouse, will con- 


tinue to operate against them, and it is probable that 
nothing short of stringent shooting restrictions will save 
them from actual extermination. Both species are propa- 
gated with difficulty, at least in any numbers sufficient to 
be of value in restocking. Some advance has been made 
with the bobwhite, but grouse of all kinds are notoriously 
hard to breed in captivity and there is little to be hoped 
for from this source. 

On the other hand, the ring-neck is a vigorous, hardy 
bird, well able to look after itself under all conditions 
where life is at all possible. The English ring-neck has 
been bred in captivity for centuries and may be con- 
sidered as practically domesticated. Its needs are thor- 
oughly known and the methods of propagation have been 
worked out to an exact system, which can be applied to 
rearing on a large scale. 

The English ring-neck, commonly used by American 
breeders, is a hybrid between the Chinese ring-neck, 
originally brought to England, and the English or black- 
necked pheasant, a native of Asia Minor, introduced 
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Chinese pheasant hunter and his muzzle-loading gun 


at a later date. In most of the modern birds, the char- 
acters of both species are plainly evident. This pheasant 
is of large size and tractable disposition, so that it is 
particularly suited for its purpose. So long as it is 
bred in captivity and liberated yearly in sufficient num- 
bers, it will always provide good sport for who 
seek it with gun and dog. Under favorable conditions, 
there seems to be no doubt that the bird is even able 
to establish itself in a wild state and, if not unduly mo- 
lested, may be found in good numbers 

However, the English ring-neck has been so long in 
captivity that much of its native ability to shift for 
itself has been lost. On our western coast, notably in 
Oregon, the pure Chinese ring-neck has been introduced 
with great success. This bird is smaller than the hybrid 
and retains enough of its wildness to enable it to care 
for itself more efficiently. Eastern farms are beginning 
to cultivate this bird and it is entirely possibie that 
some day we may find the Chinese ring-neck firmly es- 
tablished as a self-sustaining citizen. 

State game farms, notably those of New York, New 
Jersey, Massachusetts and Oregon, have rendered a great 
service to the sportsman, in yearly rearing and liberating 
many thousands of game pheasants. Numerous private 
farms are now being operated on a/ commercial basis, 
with excellent result. 

Outside the ring-neck group, there seem to be no 
pheasants with sporting possibilities, At least, thw 1s 
true under our conditions, although in their native wilds, 
few birds are harder to shoot. The value of these birds 
to mankind is chiefly esthetic. The brilliant colorings 
and intricate patterns of many of the species, make 
them a constant marvel and delight. Throughout Eur- 
ope and America, may be found countless aviaries, de- 
voted to these splendid birds, which are kept for no other 
reason than their ornamental value. 

Of these aviary pheasants, there are more than seventy 
species, although not more than thirty are usually to be 
found in captivity. They are all of Old World origin, 
the center of distribution lying in northern India and 
China. Most come from localities where low tempera- 
tures prevail, so that in captivity they are able to en- 
dure great cold without discomfort. 

Among them, there is the greatest range of form and 
color. ‘The tragopan cocks are chiefly red, variously 
mottled with other colors. They have no 
ornamental form, but during the mating season, display 
two colored “horns” and a wonderful bib of brilliantly 
colored skin. The closely-allied Impeyan is probably the 
most glittering of all, since his feathers are highly iri- 
descent and reflect all the colors of the spectrum. Then 
we have the kalij group, of which the silver pheasant ts 
a well-known example. The golden and Lady Amherst. 
both natives of China, possess decorative form as well 


those 


feathers of 


as startling color and moreover, are among the easiest 
to propagate in captivity. The bar-teiled pheasants In- 
clude the Reeves, 7 ado. Elliott, Hume and Spemmer- 


nued on page 
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An Interesting Radio Communication Development That Resulted from the Great War 


NE of the mo interesting develop- 
( ) inents in radio communication brought 
war emergency was the Priess 
This instrument solved the 
front line communication tor 
Expeditionary Forces. It 


forth by the 
loor get 

probiem ol! 
the American 


was developed France and gave a re- 
lable shell-proof communication system 
that would link our advancing troops with 


battalion and regimental posts of 
would likewise locate geo- 
with extreme accuracy, the 
lost” troops equipped with a 


their 
command It 
graphically, 
position of 
unilar set 
Warfare about the middle of June, 1918, 
passed through a rapid change from the 
trench stalemate to the open field strug- 
gle. The shelter and security of the trench 
abgndoned for the final trial of 
strength between the giant armies. The 
telegraph wire that had long been pro- 
tected by the trench system followed the 
into the open country. One such 
1,000 yards long, suffered 
359 ll breaks during a single barrage. 
Telegraph wires forward of regiment were 
npossible to maintain. One amusing case 
that of the signal officer who laid eight 
lines between two pomts to insure the work- 
ing of at least one line. Just as the en- 
gagement waa developing a tank zig-zagged 
\ 
‘ 


were 


troops 


wire at Solssons 


onderously across the field, pulled up the 
izht lines and ground them into a hopeless 
mass of tangled copper and shredded in- 


sulation. Resort was made to runners. 


life involved and the uncertainty of delivery 
f the messages made this method highly undesirable. 
became the joking comment among the Signal Corps men 


By Walter J. Henry 
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The terrific loss of 
and check 


that only field wire and men were “expendable.” 


Incidents of this kind soon made it pain- 
ident that the ground telegraphy 
must be quickly 
ibandoned in favor of a system based upon 
compact, portable and shell-proof radio 
sets. The radio communication system in- 
terlinking Brigade, Division, Army Corps, 
and Army Headquarters, had already 
reached a highly efficient basis on which 
information was regularly transmitted by 
equipment on well organized 
wavelength schedules. This system was 
based upon undamped transmission using 
receivers of high amplification. The appa- 
ratus was the regular French Army equip- 
ment built by the French Signal Corps un- 


fully 


communication system 


serviceable 


der the very able direction of Colonel 
Ferrie and his associates. 
The front-line communication problem 


was placed before the research organiza- 
tion of the A. E. F. which was maintained 
for th purpose of grasping the 
shifting problems of warfare communication 
and developing the working solutions. This 
organization comprised a small number of 
ablé officers, each a specialist in his 
officers, with their intimate 
knowledge of front-line conditions, and 
backed by the valuable assistance and 
years of modern warfare experience of the 
French Signal Corps, solved the communi- 
cation problems of the A. E. F. 

Under the supervision of Lieut. William 
H. Priess, formerly Expert Radio Aide at 
the Washington Navy Yard, came all field 
radio forward of Lieut. Priess 
started work in June on the development 
ef a front-line communication system that 
would again establish the liaison that had 
been broken by the change in the methods 


express 


ve ry 
line i hese 


brigade. 


of warfars He proposed to design a set 
that « i be carried as a one-man sized 
load, and be capable of being completely 


contained within the shelter of 
or other small geographical variation, such 
as a shell hole. This limited the height of 
the antenna system to approximately 4 
feet. Taking the lead opened by the British 
Signal Corps a loop, one meter square, was 


a dugout 


How the American Army units communicate by radio | oop sets 


decided upon as the best means of meeting this re- 
quirement, as this would permit operation of the antenna 
It at low potentials for transmission. The British had used 
a loop for transmission, and a two-valve amplifier and 
long straight two-wire antenna for receiving at the forward 


devices. 
delicate and 
this service. 


stations. In addition, they had used an ele. 
vated antenna system for both transmission 
and reception with a two-step amplifier on 
the receiver at the rear station. The range 
of the British equipment was about 1600 
yards. This system was further compli- 
cated by the use of four entirely different 
units for each wavelength. 

Lieut. Priess decided to conduct the re- 
search along the line that would produce 
a single set capable of two-way communi- 
cation on three wavelengths, and using the 
same loop for both transmission and re- 
ception. He likewise decided to attempt 
a solution that would use a minimum of 
storage battery power on the receiving set- 


ting since al) stations are normally on this 


setting. 

Lieut. Priess invented an entirely new 
type of receiver which would permit the 
accurate and easy reception of undamped 
waves of a frequency of 6,000,000 per sec- 
ond. Because of the additional experi- 
mental work required on this apparatus and 
the proven reliability of spark transmitting 
apparatus, as well as the urgent need of 
front-line equipment, he decided to use 
damped transmission. Quenched spark 
transmitters are inherently rugged, highly 
efficient and required comparatively little 
training for their operation. Likewise the 
troops arriving from the United States had 
received training in spark equipment and 
were uffamiliar with tube transmitting 


In addition, the power transmitting tube was 


unable to withstand the jars incident to 
This decision eliminated an otherwise un- 


avoidable delay. On June 14th a working solution had 
been developed and a report on this equipment was sent 
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Radio loop set developed for the use of front line troops 


back to the United States. 

The first loop sets built were tested at 
Chatillons. The tests wete made between 
two such sets above ground and five kilo- 
meters apart. The tésts brought out the 
following points: 

1. The receiver orietted over the wave- 
length range as well as could be expected 
of an unbalanced loop, 2. The audibility 
for equal battery inputs was approximately 
constant between 100 to 180 meters, fell 
off slowly to about 80 meters, and fell off 
much more rapidly to 66 meters, the short- 
est wavelength tested. 3. The operation of 
the receiver increased in stability with in- 
creasing wavelength. 4. With the receiver 
loop parallel to the ground and resting on 
it stability occurred. This disappeared en- 
tirely on raising the loop a few inches off 
the ground. 5. The audibility remained 
constant for rotation of either the trans- 
mitter or the receiver loop about an axis 
passing perpendicularly to the plane of the 
loops and through their centers. 

The next test was carried out with the 
transmitting loop in a dugout and the re- 
ceiving set five kilometers away and above 
ground. The dugout consisted of an arched 
stone chamber seven feet wide, seven feet 
high, and fifteen feet long, closed com- 
pletely at the entrance by an iron gate. 
About ten feet of earth and stone lay be- 
tween the roof @f the chaitber and the 
open air. Excellent communication was 
obtained. 

The receiving loop was then placed in 
a dugout similar to the above, and 400 
yards from it. Good signals were i 
with a fraction of the transmitting energy 
available with the doors of both dugouts 
closed. Both loops oriented sharply. Gen- 
eral E. Russell, Chief Signal Officer of the 
A. E. F., became interested in this new 
development and pushed the construction 
of two models to be taken to the front for 
trial. The necessary parts for this se 
were salvaged from the various radio equih- 
mens available, and new parts were 

(Continued on page 380) 
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The Railroading Automobile 


AILROAD officials, from the dawn of 
R rail history, have travelled over the 
line in private cars, hauled by locomotives, 
and ballasted by 4 baggage car full of 
stone or iron or something of the sort. A 
decided variant on this practice, and we 
should hardly hesitate to say a decided 
improvement over it, is represented by the 
railroading automobile shown on this page 
and on our cover. In this vehicle the 
construction superintendent or any other 
person in authority can make short excur- 
sions up and down the line with a conven- 
ience and at a low cost never approached by 
the more traditional railroad equipment. 

The automobile in question is a touring 








bled” and dropped about 600 feet (see 
barograph record), Thereupon he put on 
more power and continued to climb slowly. 
He landed about 20 feet from his : :take- 
off.” It should be mentioned that the first 
10,000 feet was made in eight minutes. 
The next day in a special climbing test the. 
machine reached an altitude of 19,750 ft. 
in 9 mins, 42 3/5 seconds. 

We present a photographic reproduction 
of the official barograph record, which was 
sealed and sent to the Bureau of Standards, 
Washington, where it will be tested and the 
final official result declared. 

The machine, known as the Wasp, which 
achieved this remarkable feat: is a triplane 
driven by a 12-cylinder Curtiss motor. It 
was built by the Curtiss Engineering Cor- 








car of generous proportions, It has not 

been considered sufficient to replace the 

rubber tires by steel flanges to take the 

rails, as has been done from time to time when it was 
desired to have an automobile travel over the right of 
way—on the pioneer transcontinental tour, for instance, 
when it will be recalled that an automobile was thus fit- 
ted with flanged wheels and permitted to go about the 
country on the rails, subject to, despatcher’s orders just 
like a regular train. In the present case the entire front 


Automobile for railroad officials 


fact that we possess in this country a machine which 
last year, under most careful measurement and timing, 
made a speed with full military load of 163 miles per hour, 
and which on September 18th performed the amazing 
feat of reaching an altitude of 34,610 feet. The first 
performance is, so far as we know, a record is nearly 
1,500 feet better than the previous unofficial record of 


poration dt their Garden City plant, and 

it embodies the results obtained by an 

elaborate series of tests in the large wind 

tunnel with which the plant is equipped. The great 

speed and climbing qualities of the machine are due in 

great part to the special sections of the planes, to the 

careful streamlining, and to the light weight of the ma- 
chine in proportion to its power. 

The motor, a “production motor,” weighs 728 pounds 

and of 400 H.P. works out at 1.82 pounds per horse-power 

per hour. The plane complete weighs 





axle has been removed and replaced by a — 
pony truck of the sort that supports the  ¥ 
extreme front of the conventional loco- 
motive. The rear underbody of the : 
automobile has been treated with some- 
what less severity; here new wheels have 
been put on the regular automotive axle— 
wheels that in general structure represent 
a compromise between railrodd and road 
practice, but which of course must carry 
the flange of the railroad wheel. 

In other respects this outfit conforms to 
good railroad traditions. It carries a “cow- 
catcher,” for instance, if we may descend to 
the use of this term. Front lights and rear 
lights conform to the railroad practice, of 
course. Naturally, with the modification 
of the wheel surface, the bearing surface of 
the brakes had to be altered; and advan- 
tage was taken of this necessity to install 
a much larger shoe than the ordinary tour- 
ing car would carry. This of course is 
hecessary in view of the much reduced 








8 2,750 pounds. 


The Sub Chaser 


When the United States entered the war 
it was, as were all the Allied nations, very 
short of small craft. The need for such 
} vessels was very great. Miles of ocean 
waterways and coasts were to be protected 
from the submarine and only a few yachts 
and other small boats were ov hand for 
such service. 

A ship was needed that would be espe- 
cially effective against the submarine and 
the Navy Department set about to design 
§; such a craft. The well known submarine 
| chaser was the result. It was designed to 
be built from standardized parts and was 
constructed as rapidly as possible. In 
planning the ships the Navy Department 
hoped to fit them with two 300-horse-power 
slow-turning engines to give a speed of 18 
knots. Here the first snag was struck. No 





oh phe? 





traction resistance offered by the rail, as 
compared with the paved surface over 
which the automobile customarily travels. 

In this car the railroad boss, whatever 
his capacity or his connections—whether he be boss of 
section gang, superintendent of construction of a large 
extension, or even so mighty a potentate as the “G. M.”— 
can pass about over the lines on tours of inspection more 
pleasantly, more conveniently, more cheaply, and with 
fir jess disorganization of regular business. And since 
the car is a seven-passenger one, it can be made the 
medium for taking quite a party over the line. 


Curtiss Triplane Wins Altitude Record 


TH first notable airplane meet to be held in America 
was that which took place at Belmont Park, Long 
Idand, in the Fall of 1910. Representatives of the 
makes of machines, domestic and foreign, were 
Present, and they were piloted by the most noted flyers 
of the day. Those of us who were there will recall the 
breathless interest with which we saw the vaarious ma- 
limes sweep around the course at 60 miles per hour or 
climb several thousand feet into the air. The fastest 
ine shown, if we re- 


Curtiss ‘‘wasp,”’ a triplane, with a 400-horse-power engine, which made 


the record altitude flight of 34,610 feet 


33,187 feet, made last May, by Adjutant Casale of the 
French Army. 

The ascent was made at Roosevelt Field, Mineola, 
under favorable weather conditions, the wind at the 
ground being light and the sky clear. A few days previ- 
ousty the pilot, Roland Rohlfs, had driven the same 
machine to a height of 34,200 feet in an unofficial test. 
The trial of September 18th was official. It was witnessed 
by a committee of the Aero Club of America, and by 
Col. John D. Carmody, in command at Roosevelt Field, 
Major Lyons, in charge of flying at the nearby Mitchel 
Field, and Major Henry F. Miller. 

The start was made at 12.06 o’clock and it took 78 
minutes to reach the peak of the ascent, where the ther- 
mometer showed a temperature of 43 degrees below 
zero. Trouble began, says Rohlfs, at 20,000 feet, when 
he began to inhale from his supply of oxygen through 
the nose and mouth, and found that it was producing 
an irritating dryness of the throat. Thereafter he inhaled 
through the nose alone. At 31,000 feet the plane “wob- 


such engine was on the market and it would 
take months, possibly a year to build one. 
The urgency was not a matter of months 
or a year but was immediate and com- 
manding, and the Department was forced to make a 
second choice. In order to get a ship of somewhere 
near the desired speed it was decided to fit the chasers 
with three 200-horse-power heavy duty gasoline engines, 
a small 8-horse-power engine being added to the equip- 
ment for auxiliary purposes. The chasers are 110 feet 
iong and the designed armament is one short 3-inch gun. 

When the first of these ships had been completed in 
the Brooklyn Navy Yard, the Naval Constructors, after 
a careful study of the boats, decided that their keels 
were too straight to allow them to turn so quickly and 
easily as they should. The draught foreward and some 
of the deadwood aft were cut away leaving the ships 
much more handy in a sea way. Too much has been ex- 
pected of these little 110-foot boats. They are not, nor 
were they intended to be, trans-Atlantic ships, However, 
taany have crossed the ocean under their own power; 
a remarkable feat. 

As a matter of fairness to their adverse critics, one 
must admit that four engines clutter up an engine room 
and this does not make 





member rightly, was the 
fhonoplane, and the best 
was the biplane. 

If the announcer of 
those feats of speed and 
air-climbing had 


ven- 
tured to predict that 
a decade the 


speed would be increased 
by 100 miles per hour, 
and that the altitude at- 
here would be 
Quadrupled—well, most 
of Us would have given 
credit for more en- 


than common 
Sense 








for efficiency. The ships 
are somewhat faulty at 
sea and were soon rele- 
gated to inshore work 
only. On the 6th oi 
August, 1917, the Secre- 
tary of the Navy an- 
nounced that no more 
contracts for these boats 
would be given. During 
the war the United States 
constructed about 375 of 
them. 

The design of these 
ships is very crude, as the 








Nevertheless: it is a 


Barograph of the altitude flight made by the American Aviator, Rohlfs, at Mineola, L. 1. 


plans were drawn to 
make fabrication as sini- 
ple as possible 














October 11, 1919 


SCIENTIFIC AMERICAN 


BUILDERS & 


The 500,000 motor 
trucks in America 
have a yearly per- 
formance record of 
fifteen billion ton- 
miles. 


Railroads adopt mo- 
tor trucks to extend 
terminal facilities. 


Twice the motor truck 
averted international 
catastrophe, 


For emergency trans- 
portation the motor 
truck is indispensable. 


50 per cent of our per- 
ishable food stuffs are 
spoiled — the motor 
truck will correct this 
condition, 


The motor truck is 
vital to business 
progress. 


IFTEEN BILLION TON-MILES a year is the performance record 

established by the 500,000 motor trucks in use in America today. The 

motor truck has become a tremendous factor in the world’s existence. 
The importance of its development ranks with that of the locomotive, the 
steamship, the trolley car, the telephone and the telegraph. On it depends the 
further increase of business that has reached the profitable limits of its expan- 
sion. A casein point is that of the Milwaukee Electric Railway and Light 
Company, which issued the fpllowing statement: 


“Using motor trucks, we have extended our interurban fast ex- 
press service beyond Watertown to Johnson’s Creek, Jefferson and Ft. 
Atkinson, three of Wisconsin’s richest food-producing communities.” 


Twice in the past five years the motor truck has averted world wide calamity. 


First—Through the part played by motor transportation the world war was 
determined in favor of the allied nations. 


Second—W hen, due to insufficient equipment and terminal facilities, our rail- 
ways failed to function adequately, the motor truck again prevented national 
and international catastrophe. In emergencies it is indispensable. 


Because of railway congestion, the Service Motor Truck Company ex- 
perienced a delay in securing axles that threatened a serious curtail- 
ment of production. Motor Truck Trains solved the problem —~y mak- 
ing regular runs from Detroit to the factory at Wabash, Ind., carrying 
axles, in one-fifth the time formerly consumed by rail transportation. 


The relief of the present alarming shortage of food supplies throughout the 
world is dependent absolutely upon the prompt extension of truck express lines 
to the remotest sources of supply in America. For the shortage is not so much 
in production as in distribution of necessities. 


Without motor trucks, the delicious Imperial Valley Cantaloupe 
would fail of a market. Melons must be moved at once or their value 
is lost. Conditions in Imperial Valley are such that only trucks can 
meet the transportation needs. The trucks go into the fields, where 
the heat is intense, and fight their way through sand that often 
reaches to the hubs. 


To do full justice to ourselves and the world outside, we must conserve all of 
our surplus and stimulate not only production but also distribution—-transpor- 
tation—to the limit. 


Motor transportation is a vital growing part of the nation’s business. It is eco 
nomical, invaluable in emergencies, furnishing greater protection to goods, ad 
ding business prestige—and is a real creative business force—a Builder of Business 
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|BUSINESS 


The motor truck establishes pulsing arteries of transportation that tap wide jeu — a 
| markets, reach directly to the sources of supply and frequently develop new pa wary ¥ 
' sources, until then, unavailable. 





| That the railroad station of the future may be either entirely a garage 
or that it will contain a space set aside for motor truck trains, was 
asserted by W. W. Symons, at the New Yor Railroad Club. 


The motor truck is a 


The manufacturer, jobber, merchant or farmer who has not yet motorized his feetor in mesting 


competition, 
transportation system will be at a disadvantage in meeting competition unless 
steps are taken to utilize that modern Builder of Business—the motor truck. 
The following paragraph is a composite endorsement written by SERVICE 
Motor Truck users: 
“They worked 20 out of 24 hours and stand up well; we consider them 
the best truck on the market. They have given remarkable service SERVICE owners who 
with low expense and upkeep. Our truck has traveled 240,900 miles wrote the composite 
and is still in good condition; SERVICE Trucks are worthy of favor- endorsement: 
able consideration.”’ <<: 


Hunt's Motor Express Co., 
Stamford, Coan. 


Louisville Builders’ Supply Co. 


To such discriminating buyers SERVICE Motor Trucks are proving real Coltveich Borgittoer Con 
Builders of Business. They are building records of economy, dependability, Ciceclend, Ohien 


strength, power and value. 
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# 
MOTOR TRUCKS 


BDuilders of Business 


SERVICE MOTOR TRUCK CO. Wabash.Indiana. U. S.A. 











The Captive Balloon and the Fruit Grower 


EKRONAUTIC plements for the farm It sounds 
i imoet like a Jules Verne romance, but to southern 


California citrus growers aeronautic implements are 
reality t patents At the noment when 
nation, and the world for that matter, was keeping 
ts eves welipe a trans-Atlantic flights, a wide-awake 
Callfort was harnessing balloons for important 
\ h ’ ur 
r? mcompanying illustration shows a small cap 
oon of 3,000 cubic feet capacity lending a cit 
wer a helping hand with his fumigating Mhe 
Lot s eeen lifting a fumigating tent and setting 
leo Over tree marked out for a treatment of po 
assiul umnicte Invariably the gas bag executes its 
work ‘ " stonishing swiftness and precision and 
eliminates all work from ao otherwise “mean' 
Che trick is simple The tent is attached to the 
batloot n place of the usual parachute As two men 
may off rope the balloon rises, carrying the tent aloft 
he tree to be fumigated The tent during its 
sion resembles a great old fashioned hoop skirt 
expanded by means of a large hoop en- 
ng ine 
Phe sta ! ter clears the top of the tree the 
men reel in dragging the balloon earthward The tent, 
of course, fails over the tree enveloping it with the 
same re ion and ease one uses in covering his head 
ith his ha Ax soon as the tent Is in position the 
loon is iT me rhe tree itself then supports 
tet 
On the same principle that a boy sends a “message” 


» his kite, the balloon is recoupled to the tent. A 


b roy ling from a trip hook at the top of the 
t and 1 by one of the men is slipped through 
ten-inel iffixed to the lower end of the bag As 

the men pay off rope the balloon rises and the ring 

slides upward along the guy rope until it reaches the 
trip hook which snaps automatically, securing the ring 


and the hal 


The balloon and a crew of four men place between 


twenty-five ai thirty tents an hour over large Valen 
cla trees The derrick outfit which it is expected to 
replace with seven men places but fourteen or fifteen 
ents an hour rhe distinctive advantage, however, of 


raising tents by bailoon is that practically no damage 
f any kind is done either to the trees or young fruit 


Heretofore, many citrus 





growers have been be 
ween the devil and the 
deep sea so Tur * Tum 
canting and pHirusit il 
ile are concerned 
Mr. Mack Swain of 


lam Angeles is the in 
entor The scheme is 
overed by patents and 


its success has been 


< 


monstrated be 

fore the California Cit 

rus tyr vers Assocation 

luring the latter part 

of July 

A Plant Breeders’ 
Opportunity 


iat a good many 
years commercial 


producers of vegetables 
ind fruits have used 
" iouble standard in 


varieties to 


grow One 


selecting 
standard 
the table quality of 
e vegetable or fruit, a 


matter of first interest 
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and fruit industries has reached the stage 


vegetable 
where varieties which meet the requirements of this 
double standard are amply possessed in most Cases. 
Indeed, for some years there has been a drastic re 
striction in the number of varieties grown, notwith- 
standing the perennial seed catalog announcements. 
In another direction, however, development of new va- 
rieties, urgently needed, is in its infancy, and glowing 
opportunities await the plant breeder. We have ref- 
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wishes a variety which, while making a first-class fip- 
ished product, is especially adapted to his manufactur. 
ing conditions, and in particular, because he buys by 
weight and sells by weight, one which undergoes min- 
imum shrinkage in the evaporating process. If he jg 
a canner, some other consideration will determine for 
him the acceptability or otherwise of a -particular yva- 
riety. 

With strawberry canners, for example, the husk of 
the common fresh market varieties is a source of great 
eurrent dissatisfaction. In 1919 it cost $40 a ton to 
husk strawberries for canning “The man who can 
produce a strawberry which husks easily,” said one 
canner, “and yet is a firm berry for canning, can make 
a fortune.” This fault found by a canner in the stan- 
dard market strawberries illustrates well the different 
viewpoint. To the producer and consumer of fregh 
strawberries the husk is a minor matter 

When any garden or orchard product is not used 
fresh, but subjected first to some manufacturing pro- 
cess, various physical aspects suddenly acquire impor- 
tance. The water content or different varieties is care- 
fully noted by evaporator buyers. Thus under the pe- 
culiar local conditions of a North Pacific potato dis- 
trict, the local evaporator found that the Gold Coin 
variety had a smaller water content than other po 
tatoes. This evaporator consequently bought Gold 
Coins in so far as possible. The potato at best is mostly 
water. In using a variety which carried less water 
by several per cent than other varieties the manufac 
turer materially lowered his production costs. 

A Western plant breeder who is doing exhaustive 
work with apples has one promising variety which he 
thinks eventually may attain popularity as an evap 
orator apple. It is a variety which contains an excep- 
tionally low percentage of water. It is an apple with 
a hard, tough meat, and for eating purposes has ab- 
solutely nothing to commend it. For the special pur- 
poses of the evaporator, however, it has qualities which 
make a strong bid. 

An idea held by some unenlightened consumers is 
that canning and evaporating concerns use only such 
fruit and vegetables as are unsuitable for shipment 
and sale fresh. Some people still believe that the 
canners use only culls. The fact of the matter is 
that canners and evaporators are as particular as any- 
body in what they buy. They use first-quality pro- 
duce for which they pay excellent prices. They. want 
a very definite kind of thing. That is why there are 
opportunities at present 








for plant breeders who 
will attempt to supply 
what these industries 
now demand in the way 
of new varieties.—J, T: 
Bartlett. 


White Pine and Butter 
T HE interdependence 
of one manufacture 
on another is as well 
understood by commer- 
cial men as that of the 
interdependence of each 
part of the physical 
body in man by the doe 
tors, but the layman 
has difficulty in seeing 
any connection between, 
say, the shortage of 
white pine in New 
Zealand and Australia 
and the butter served up 
for his daily meals. 
The fact is, that no 
other timber has been 
found out there which 
is absolutely devoid of 
taste or smell, and 
every housewife knows 
how susceptible butter 
is to becoming tainted 
by any strong odor, 
therefore odorless wood 
is needed for butter 








to the consumer, while 
the other is the shipping 
quality of the variety 
Kecause there is conflict 
between these two stan 
dards sore of the 
hoicest varieties of 
egetables and fruits 
ire seldom obtained 
outside i home gar 
len No matter how 


well consumers lil hem, it does not pay the commer- 
clal producer to grow varieties that are likely to spoil 
in transit or while still in the dealer's hands. The 
matter of yield is also a vitally important point, 


though one the ultimate consumer is usually igno 


rant of 


Development of commercial varieties in the fresh 


to a California inventor 


erence to the by-product industries, canning, evaporat- 
ing and the like, which are now experiencing great 
growth. 

The by-product factory applies to a vegetable or 
fruit not the double standard of the commercial pro- 
ducer, referred to above, but one demanded by its own 
If the manufacturer is an evaporator, he 


business 


tubs. Formerly there 


There is no quicker or better way to handle a fumigating tent than by means of a small captive balloon, according was much waste if 


making these but an in- 

genious manufacturer 
has perfected a tub which looks like the old one, but is 
made of two thicknesses of veneer 1/16 inch thick, c& 
mented on to nailing pieces at the ends and in reinfore 
ing pieces at intervals. Formerly box boards had 
be cut from timber stacked six months. Veneer may 
be used in two days and 17 times as many tubs can be 
taken from a given quantity of logs—D. Waterson. 
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Ihe Battery Spark\ i ——~_Ee 
is lean wi 


The Magneto Spark 
is fat 














HIS diagrammatic drawing 
showing the difference be- 

tween battery and magneto 

sparks 1s conclusive evidence of 

the superiority of Magneto 

ignition. 

In official U. S. Government tests 


(A. P. P. report No. 13) the Splitdorf 
Magneto showed more than three times 







the spark heat shown by battery ignition. 
Oscillograph investigations also show the 
MAGNETO magneto sparks having much longer 
duration than battery sparks. 


Sp Electrical Co., Newark,N.J. 
Sumter Division, 1466 Michi¢an Ave. Chicado 


Manufacturers of AERO.SUMTERand DIXIE Magnetos, Oscillating Ma¢netos, and Impulse Starters 
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Inventions New and Interesting 
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The detachable flanged steel tire that enables a truck to run with equal facility in the field and on the road, 


One Truck for Road and Field 

\ MONG the many which the trend of 
ruck and tractor design is taking us 

pror than the tendency toward 


directions in 
none is more 
the evolution of 
’ operate with equal facility on the 
road and in the field. The average citizen who does not 
etymologies might be pardoned for 
n that the word tractor had been 

contrivance tor larm 
and that in the absence of a 

or a reaper or a harvester behind it, a hauling unit 
designated as a tractor. The fact 
only very sharp 
tractor and the 


nvented t designate a hauling 


the helds 


reason for the 


field 


tion between the 


r ra I been the fact that it was not at the 
beginning s design a machine that would give 
good service under both field and road conditions, and 
I stance that the use of the truck on 
omotive to haul trailers is of itself one 
of those things concerning which we are but now 
mmencing to ask ourselves why we never thought of 

| re 
Be r stances what they may, however, the fact 
that to-day we are confronted by the demand for the 
nachin will work with equal facility in the fields 


harnessed to a harvester or gathering up a crop on the 

ry spot where it was produced, and on the road as a 
truck or a tractor. Perhaps some day we shall arrive at 
I will do all this without any shifting of 
equipment, thoug! large contract. For 
well satisfied with an arrangement that 


a model which 
it seems a pretty 


the present we aré 


wil! convert the road machine, in a minimum of time and 
with a minimum of labor, into the field machine. And 
p ips as effective an instrument to this effect as has 


been devised is the 
tures at the top of this page 
familiar enough with the grouser as a means of 


groused steel tire shown in the pic- 


giving the field tractor a better grip on the soft ground 
over which it works. But we are equally clear that there 
is n | m the road for a grouser—except in connec- 

t th a steam roller for the avowed purpose of tear- 
ing up the road surlace. The manufacturer of the ground 
gripy hown herewith has met this with a grousing 
attachment that comes right off when it is desired to 
negotiate a bit of regular road, and goes right back on 
again when we come once more to field work, or reach a 
bit o K h-century road surface which might give 
s trouble ittacked it without reinforcements. The 
we with which this steel super-tire goes on and off is 
indicated i ri picture. An outstanding merit ig 
here shown up very uly—the steel tire goes on right 
over the rubber one. It is acgordingly not necessary to 
remove the latte ind ag leal of the benefit from its 
resiliency etained as we run’ on the flanged steel 
urf 

A Plaster Boat 
F we can have a concrete boat there sec iherent 
reason why we cannot have one of plaster in in- 


ventor in Portiand, Ore., Mr. J. B. Lindberg, has actually 


more cheaply by eliminating handling 
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A fifteen-foot plaster boat that weighs but 400 
pounds 
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Cleaning out a swimming 


pool 


with a vacuum cleaner 


and how it helps the farmer to market his crops 


given us one. His boat is fifteen feet long and weighs 
400 pounds. Its sides are three-quarters of an inch thick, 
and as our caption indicates, are made of ordinary build- 
ing plaster. The boat is cheaper than a wooden one, 
and the inventor believes it will last longer. Its advan- 
tage over a concrete craft is mainly that of lightness. 
The construction is also much easier, since the plaster 
requires an inner and an outer form to a much less extent 
than the concrete. In large part this lighter material 
can be laid down over a single form, much like a series 
of coats of paint. Mr. Lindberg’s boat has been put in 
commission, and seems to be quite seaworthy and easily 
handled. 


For Testing Spark Plugs 

| Rs will be of interest to know that Chicago engineers 

have succeeded in producing a spark plug tester. It 
has been known for years, that carbonized and cracked 
spark plugs often produce very puzzling results. They 
seem to fire correctly in the open air but when replaced 
in the engine cylinder, their serviceability becomes ques- 
tionable, in many cases causing great loss of time and 
difficulty of operation. 

Compression chambers have been attempted, in which 
efforts were made to place spark plugs under heavy air 
pressure to similate compression. The questionable plug 
to be tested, was to be screwed into a tapped hole in the 
wall of a chamber, air pumped into the chamber, and then 
the condition of the spark on the plug observed through 
a thick glass lens. However, this method proved a failure 
as the average spark plug permits air to escape and if 
one happens to be air tight, the joint between it and the 
chamber is almost sure to leak, relieving the pressure 
that is essential to the test. 

The new spark-plug tester, which has just been com- 
pleted and which is being fully protected by patent pro- 
ceedings, places the whole plug inside of the chamber. 
Access to the interior is obtained by using a removable 
cap pressed firmly against the cylinder end with suitable 
yokes. The terminal of the plug within is connected to 
an exterior source of high voltage current, through an 
insulated connector passing through the cap. All fixed 
joints are made air tight as well as the joint between the 
removable cap and the end of the cylinder. A heavy 
glass lens at the end of the cylinder opposite the cap 
permits a view of the interior. Several other ignition 
tests can he made with this same device. 


The Vacuum Cleaner in the Swimming Pool 
A DEVICE for cleaning swimming pools of the com- 

stantly accumulating cuticle, lint, hair, dye from 
clothing and plain dirt tracked in, has been evolved after 
the principle of the suction or vacuum cleaner. The 
equipment is supplied with either a rotary or centrif 
pump. At the bottom of the handle is the cleaning 
This is made of phosphor bronze and has a brush at 
ment that easily dislodges any sediment which has ad- 
hered to the pool. The water and material sucked up 
the process is bypassed direct to the drain before reaching , 
the filters—A. H. Pulver. 
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Ship by [ruck 


Answers the Call of the Lumberman 


By H. S. FIRESTONE, President 


Firestone Tire & Rubber Company 


N the logging camps, at the sawmill and in the retail lum- 
ber yards, the motor truck is giving striking proof of its 


usefulness and economy. 


Its capacity for greater loads, its extreme mobility, its tire- 


less energy have already effected remarkable 
changes in taking out the logs and in dis- 
tributing the finished lumber. Some au- 
thorities believe it will entirely supplant 
the horse in this field. Others say it has 
already revolutionized the industry. 


A Big Logging Camp’s Experience 
With Ship by Truck 


The Barker Logging Company’s camp 
at Bellingham, Washington, has been using 
trucks successfully and profitably for over 
sixteen months. 

In one day 65,000 feet were handled 
from the loading point to the dump, a mile 
and a half away, with three 5-ton trucks. 
The timber that this concern is taking out 
is fir logs running from three to six feet or 
more in diameter. While the Barker Com- 
pany originally installed trucks because of 
the difficulty of getting steel rails, it is now 
their belief that the truck is as cheap as the 
railroad as far as operating costs are con- 
cerned, and the initial cost of the railroad 
would have been much greater. 


Ship by Truck for Mill and Yards 


At the sawmills of the Northwest, trucks 
ranging from | ton to 3% tons are being 
extensively used. In the yards the small 


trailer. 


375 


In moving logs from the rural district to the plant 


—12% miles—56,484 feet were handled in 22 days, or an 
average of over 2,500 a day. 
The average total cost was $11.91 a day, or it cost $4.25 to 





Firestone Ship by Truck 
Bureaus are now in opera- 
tion in the following cities : 


Akron, Ohio 
Albany, N. Y. 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boston, Mass. 
Brooklyn, N. Y. 
Buffalo, N. Y. 
Charlotte, N. C. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dallas, Tex. 
Davenport, Ia. 
Des Moines, Ia. 
Detroit, Mich. 
El Paso, Tex. 
Erie, Pa. 

Fargo, N. D. 
Grand Rapids, Mich. 
Great Falls, Mont. 
Harrisburg, Pa. 
Hartford, Conn, 
Houston, Tex. 
Indianapolis, Ind. 
Jacksonville, Fla. 
Kansas City, Mo. 
Los Angeles, Cal 
Louisville, Ky. 
Memphis, Tenn. 


Milwaukee, Wis. 
Minneapolis, Minn. 
Minot, N. D. 
Nashville, Tenn. 
Newark, N. J. 
New Orleans, La. 
New York, N. Y. 
Oakland, Cal. 


Oklahoma City, Okla. 


Omaha, Neb. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y. 
Sacramento, Cal. 
St. Louis, Mo. 
Salt Lake City, Utah 
San Antonio, Tex. 
San Francisco, Cal. 
Scranton, Pa. 
Seattle, Wash. 
Spokane, Wash. 
Sprifigfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. C. 
Wichita, Kan. 
Youngstown, Ohio 


Coll ap, your Local Basean te Ramos of 
tes, Scieduig Other 
foomethan Regarding Truck Shipment. 
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truck has shown that it can do the work of several horses. Data 
on deliveries, based on a number of instances, shows that a truck 
has a capacity of not less than two teams and saves the wages of 
one man. 

A Michigan lumber company has kept close records of 
trucking costs. A 3%-ton truck is used with a 6-ton semi- 


Le FU apy 
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move each 1,000 feet a distance of 12% 
miles. By any other power it would have 
cost $12 per 1,000 feet. 

An Oklahoma retail concern reports 
that with three 2-ton trucks and one smaller 
size, they handle a business that would re- 
quire twenty teams. 

Taking into consideration the invest- 
ment of trucks and the investment of teams 
and wagons, they state that they have cut 
their drayage costs more than 40 per cent. 


The Importance of the Trailer 


The value of the trailer as an adjunct to 
the truck in lumbering should be clearly 
understood. At little additional expense a 
trailer or semi-trailer, by greatly increasing 
the capacity of a load, will cut down ex- 
pense considerably. 

Where timber to be hauled is of great 
length the trailer is a necessity. A Penn- 
sylvania company uses a 5-ton truck and a 
2-wheel trailer for mine props, which run 
from 30 to 55 feet in length. These loads 
average between eight and twelve tons and 
are brought over mountains with grades as — 
high as 7 per cent. 

Ship by Truck responds to the demands 
of an era of reconstruction. It links new 
productive areas of timber, which the rail- 

,ads have not reached, ’to the markets of 
trade. 

It offers unprecedented opportunities to 
the lumberman to put his haulage on an 
efficient basis, to speed up production and 
to expand business. 


SHIP BY TRUCK, 
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The stamped price is never changed. this protects 
the wearers against unreasonable profits end has 


seved them millions of dollars on their footwear 














. THE 
HIGHEST Paip SKILLED ° 


SHOEMAKERS IN THE 
WORLD. 





UZ. 


“THE SHOE THAT HOLDS ITS SHAPE” 


$520 $GOO $720 3H°O $9 & 310% 
You can save money by wearing W. L. Douglas 
shoes, the best known shoes in the world. Sold 
by 106 W. L. Douglas own stores and over 9000 

i. Douglas name and the retail 
price stamped on the bottom guarantees the best 
shoes in style, comfort and service that can be 


shoe dealers. W. 


produced for the price. 


The stamped price is W. L. Douglas personal 
guarantee that the shoes are always worth the 
price paid for them. The prices are the same 
everywhere — they cost no more in San Fran- 
cisco than they do in New York. 


W.L. Douglas shoes are sold through our own 
stores direct to the wearer at one profit. All 
middiemen’s and manufacturing profits are 
eliminated. By this method of marketing our 
shoes, W. L. Douglas gives the wearer shoes at 
the iowest possible cost. 


W.L. Douglas $7.00 and $8.00 shoes are abso- 
lutely the best shoe values for the money in 
this country. They are the leaders everywhere. 
Ww. L. Douglas $9.00 and $10.00 shoes are 
made throughout of the finest leather the 
market affords, with a style endorsed by the 
leaders of America’s fashion centers; they 
combine quality, style and comfort equal to 
other makes selling at higher prices. 

W. L. Douglas shoes are made by the highest paid, 


skilled shoemakers, under the direction and super- 
vision of experienced men, all working with an hon- 








Best in the World 
$4 00$4.50$5.00 





CAUTION 
Insist upon hav- 
ing W. L. Douglas 
shoes with his name 
and price stamped 
on the bottom. 


If W.L. Douglas shoes 
cannot be obtained in 
your vicinity, order 
direct from factory 
by mail, Parcel Post 
charges prepaid. 

Write for Illustrated 
Catalog showing how 
to order by mail. 
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est determination to make the best shoes for the Pres. W. L. Douglas Shoe Oo. 
price that money can buy. 168 yy BF 
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167 Pages 
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the combustion head of the motor. 


Woolworth Building 
223 Broadway 





Automobile Welding 
Oxy-Acetylene Flame 


By M. KEITH DUNHAM 
Price $1.25 By mail $1.30 


Fally Mlastrated 


This is the only complete book on the ‘‘why”’ 
and “how” of Welding with the Oxy-Acetylene 
Flame, and from its pages one can gain infor- 
mation so that he can weld anything that 


No man can afford to be without this concise book, 
as it first explains the apparatus to be used, and then 
covers in detail the actual welding of all automobile 
The welding of aluminum, cast iron, steel, 
copper, brass and malleable iron are clearly explained, 
ll as the proper way to burn the carbon out of 
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New York 


| Coal and Iron from the Arctic 
(Continued from page 363) 


era in its commercial development, its min- 
ing period. Although its existence there 
| was known to the earliest explorers, it is 
only during the last few years that coal 
has been exported from Spitsbergen in any 
| quantity. Indeed, the first claim to coal- 
bearing land was not made till 1900, when 
|a Norwegian firm extracted a few tons of 
|coal from their estates at Advent Bay and 
|sent it to Norway as a sample. At that 
|time the Norwegians could have taken 
|every coal bed in Spitsbergen without op- 
| position, but they let the opportunity slip. 

The two largest land-owners in Spitsber- 
|} gen to-day are the British syndicates, one 
of which lays claim to about 2,000 square 
| miles of territory, and the other to 1,800 
square miles. Only mining companies in 
| Great Britain, Norway, Sweden, and Rus- 
| sian own land in Spitsbergen to-day. The 
two British enterprises together own over 
one-seventh of the whole country, and this 
| proportion seems likely to be increased 


this year. The Norwegians own some 800 
square miles, Sweden about 350 square 
miles, and the single Russian company about 
60 square miles. 

| The question of titles to land is most im- 
portant. So far the practice has been for 
a mining company, on taking land, to erect 


notices to that effect, and to notify their 
own Fereign Office, where the claim is 
registered, if no previous claim invalidates 
|it. This notification constitutes the real 
| title-deed, and the British Foreign Office 
‘several years ago promised British mining 
,cumpanies that their claims would be safe- 
guarded. All land titles of the two British 
| companies named above are perfectly valid 
|and beyond dispute. The same is true of 
| the Norwegian, Swedish, and Russian es- 
| tates. But Spitsbergen has already at- 
| tracted adventurers, and complications are 
bound to ensue owing to attempts to jump 
claims. 

The question of the establishment of 
}some form of government over this Arctic 
|archipelago is therefore of paramount im- 
| portance. During its earlier history it has 
| been claimed by Holland, Britain, Den- 
| mark, and Norway. Holland claimed it by 
| right of discovery, while in 1614 it was ah- 
| nexed by Great Britain who for many years 
{maintained a colony there. Both these 
|claims were no doubt valid in their day. 
| Denmark also laid claim to the islands on 
| the contention that Spitsbergen was a part 
lof Greenland, and therefore Danish. The 
| King of Norway, based his rights to the 
| islands on the plea that he was lord of 
| the northern seas and therefore was sov- 
}ereign of the lands therein. When the 
| whaling and fisheries declined all these 
rival claims were forgotten. Russian never 
bothered to claim Spitsbergen in the days 
when Russia trappers colonized it. 

Little then was heard about the owner- 
ship of the islands until the separation of 
Norway and Sweden in 1905. But the sud- 
den and rapid opening of the country to 
mining brought the question prominently 
to the fore, and in 1909 Norway came for- 
ward with proposals which had a distinct 
bias towards Norwegian control, while pur- 
porting to maintain Spitsbergen as a No- 
Man’s Land. But nothing was achieved, 
largely because of the mutual jealousy of 
Norway, Sweden, and Russia. The matter 
was not dropped. Subsequent conferences 
| met in 1910 and 1912, and made such good 
progress that a larger conference, at which 
all States interested, including Great Brit- 
ain, the United States, and Germany, were 
represented, met at Christiana in June, 1914, 
in the hope of coming to a final decision. 
The discussions, however, were protracted, 
largely due to the obstruction of Germany 
and no conclusions were reached when the 
conference broke up on the outbreak of 
the war in August. 

At the request of Norway the subject 
was brought up again in connection with 
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SUI ALE A It 
3 
PATENTS 
3 F YOU HAVE AN INVENTION 


which you wish to patent you can 
write fully and freely to Munn: & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Pa 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 

contains Patent Office Notes. Decisions of 

interest to inventors—and particulars of re- 
‘ hi * 


MUNN & CO., oFeiiins 


625 F gs 
and WASHINGTON, D.C. 
801 Tower Bidg., CHICAGO, ILL. 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 

Scientific American Supplement (established 
OP Oe CRD FORD. «bc ondg os cians Cen 5.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Supplement $1.00 per year ad- 


ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific en Supplement 50c per year addi 
tiona 
The combined subscription rates and rates te ‘ 
countries, including Canada, will be fur: 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines a 
Count seven words to the line. All orders must be 
accompanied by a remittance. 
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BUSINESS OPPORTUNITIES 
SUBSTANTIAL M fi ing Corporation wants 
pable men to lish branch and inanage salesmen. 

$300 to $1500 necessary. Will allow expenses to Baltl- 
more as explained. Address, Treasurer, 416 N. Howard 
S., Baltimore Md. 

















EXPRESS SERVICE 


MASON’S NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
By elevator—5 men, 50 bales of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 
One rope hoists, lowers and holds the load 
Manufactured by VOLNEY W.MASON & CO., ine. 
Providence, R, L, U.S. A. 








WELL? ?avs° WELL 


Own a machine of your own. Cash or eaty 
terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 














A 96-PAGE CATALOGUE 


Scientific and 

Technical Books 
listing 2500 titles on 500 sub- 
jects, may be secured by addressing 

SCIENTIFIC AMERICAN 


PUBLISHING CO. 
Woolworth Bidg., New York 
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* CRIMP curt & 
LONG BURNING PIPE AND 
renner TOBACCO 


Torry red bags, tidy red tins, hand- 

some pound and half-pound tin humi- 
dors—and—that classy, practical pound 
erystal glass humidor with sponge moist- 
ener top that keeps the tobacco in such 
perfect condition. 


R. J. Reynolds Tobacco Co. 
Winston-Salem, N. C. 
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O use arguing about it, or making 

chin-music in a minor key! If 
you’ve got the jimmy-pipe-notion or 
cigarette rolling "em idea cornered in 
your smokeappetite, slip in a few liberal 
loads of Prince Albert! And, you'll 
sign the longest lease you can hook up to 
on about the cheerfulest brand of in- 
and-out-door sport that ever did ramble 
up Broadway or down Lost Creek trail! 


Boiled down to regular old between- 
us-men-talk, Prince Albert kicks the 
“ pip’”’ right out of a pipe! Puts 
pipe pleasure into the 24-hours-a-day 
joy’us class! Gives smokers more fun 
to the square inch than they, or you, 
ever dug out of a pipe before! 


Coorriess 1918 by 
J.R 
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ynoids Tobacco Ce, 


Prince Albert makes a pipe or ciga- 
rette a peace party at both ends and 
the middle! Just hums and hums the 
soothingest symphony of smoke con- 
tent that ever sifted its happy way 
into a man’s system! P. A. is so 
fragrant, so fascinating in flavor, so 
refreshing ! 


And, you run plumb-fair against the 
astounding fact that Prince Albert can't 
bite your tongue or parch your threat! 
Because, our exclusive patented pro- 
cess cuts out bite and parch! Why, 
you can’t get orders in fast enough to 
try to buy up the supply for a long, 
long spell! 
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Drop-Forgings 
vs. 
Castings 


HEN a manufactur- 
er builds up a repu- 

tation for his product 
through long years of hard, 
conscientious work, noth- 
ing that tends to detract 
from that jealously guarded 

restige can be tolerated 
or an instant. If a part in 
the product of such a manufacturer proves defective, he is 
not satisfied with mere replacement; the future must be 
considered and assurance againstfurthertrouble provided. 

Perhaps a casting has given way, resulting in a bad 
accident—an accident which never would have occurred 
had the part that failed been a drop-forging with its 
wonderful toughness and high tensile strength. 

Dependable forgings may cost more than unreliable 
castings, but if additional expense is involved in their 
|| use it is never a serious factor in the consideration of 
| the manufacturer, determined to make only the best. 
| And if forgings are to be used, Williams’ Superior 
| Drop-Forgings with a record of nearly half a certury of 
] 
i 
| 








dependable performance, offer assured reliability. 
Inquiries solicited. 


J. H. WILLIAMS @ CO. 
“The Drop-Forging People’’ 
28 Richards St., Brooklyn, N. Y. 


28 S. Clinton St. 28 Vulcan St. 
Buffalo, 





Chicago, Illinois N. Y. 





























Now Ready! A New Book on a New Subject 


Behind the Motion- Picture Screen 


By Austin C. Lescarboura 


ERE, at last, is the wonder book of the screen. It takes the reader 
into that marvelous land where films are made, and where the 
camera reigns supreme. Every step in the making of a photo-play is 
taken"up in proper turn, from the planning and writing of the scenario 
to the projecting of the finished film on the screen in the picture. 


Talking pictures, natural-color pictures, microscopic pictures and all 
phases of the motion picture are treated upon in due turn. This book is 
printed on the highest grade coated paper. It contains 428 pages and 
over 300 illustrations. ound in an attractive cloth cover. Send for 
four page circular giving sample page and full table of contents 


Size 6\4 2 944, 83.50; postage—t5c in the East, 20c tc Chicago, $0c to the coast 
One of the Most Attractive Books Ever Issued 


SCIENTIFIC AMERICAN PUBLISHING CO. 233 BROADWAY, NEW YORK 


























THE RIGHT WAY 


Follow the chart. There's never any 
question then about what blade will 
do that job of cutting easiest, quickest 
—and cheapest. And remember this 
—uniformity is one of the strongest 
points of Starrett blades. Send 
for Catalog and Chart B. 


The L.S. Starrett Co. 
Athol, Mass. 
The World's Greatest Toolmakers 
of Hack Saws Unexcelled 
42-960 






































| Ceal-and Iron from the Arctic 
| (Continued from page 376) 
| 


|the Peace Conference, and the future of 
| Spitsbergen was discussed without active 
| German participation. Press despatches of 
| late August represented practically all pow- 
|ers as ready to withdraw in favor of Nor- 
way; im fact, a Spitsbergen Treaty on that 
basis had actually been drawn at this 
date, and the only nation which seemed 
likely to withhold signature was Sweden. 
The document was passed along to the 
Supreme Council during the last week of 
August, after which it was to be sent to 
Norway for examination. Ratification by 
the great powers was expected to be com- 
plete before the New Year; and while the 
smaller nations were to be given oppor- 
tunity to ratify, their action was not re- 
garded as necessary to put the Treaty into 
operation. 

The difficulty in solving the problem of 
control lies not so much in deciding what 
| State shall be given the mandate as in 
devising adequate safeguards for the pre- 
existing estates belonging to the nationals 
of other countries. Obviously companies 
which have been in Spitsbergen for many 
years cannot be expected to submit to con- 
trol prejudicial to their interests: they will 
not submit to laws which hamper their 
operations, especially if those laws emanaté 
from a State other than their own. Unless 
the controlling hand rests lightly in Spits- 
bergen, either British or Norwegian estates 
will have to be extra-territorial in so far 
as they ante-date the new order of things. 
The Treaty as passed up to the Supreme 
Council provided for the protection of the 
rights of all nationals having rights in 
Spitsbergen through an International Arbi- 
tration Tribunal, which would also settle 
all disputes and claims. Whether this 
scheme is open to the objections which 
hold against explicit internationalization 
can probably only be determined by trial. 

The resources of the country are con- 
siderable both in minerals and building 
stones, and in fur. About fur, little need 
be said, since the hunting of fur-bearing 
animals, reindeer, foxes, and polar bears, 
at least in the more accessible parts of the 
country, will not again be a profitable occu- 
pation until some game laws have been in- 
stituted which will allow the game to re- 
cover from the excessive slaughter by 
so-called sportsmen and Norwegian hunters. 

The mineral resources include coal, iron 
ore, copper ore, oil shale and possibly free 
oil: further examination will probably re- 
veal others. The coal is Carboniferous, 
Jurassic, and Tertiary. All these kinds oc- 
cur in enormous quantities and mostly in 
seams easily worked within a few hundred 
yards of deep water anchorage. The Ter- 
tiary coal is the best, and in practice has 
been proved to be excellent steam coal. 
No one knows the amount of coal available 
in this Arctic archipelago, but it has been 
estimated at 8,750 million tons. 

Magnetic iron ore of high quality has 
recently been discovered on the British es- 
tates. One of the “plums” is a mountain, 
2,000 feet high and stretching for miles 
along Recherche Bay, which is nothing less 
than a mountain of iron. It is probably the 
largest iron-ore deposit in the world and 
one of the richest, tlhe analysis showing an 
average of 66 per cent of pure iron. As far 
as it is known this high-grade ore does not 
occur on any Scandinavian estate. The 
British estates also contain enormous quan- 
tities of pure gypsum and some promising 
oil shale, asbestos and molybdenum and 
per ores, and marble of fine quality. 

An essential need in Spitsbergen mining 
to-day is the adequate examination of the 
estates by qualified geologists and mining 
engineers. Trustworthy reports from men 
of standing are required in order to give 
sufficient confidence to allow the develop- 
ment of a country which suffers in reputa- 
tion from its far northern position, its as- 
sociation with the Arctic regions, and its 
heretofore anomalous political status. 
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To know no stopping-place 


Blaw-Knox Company is interested not merely in what you 
want. It is more interested in what you want to do. 


When Blaw-Knox engineers were called in on the New York 
Aqueduct project they set about determining how best the broad 
shoulders of Blaw-Knox experience and ability could be put be- 
hind that undertaking. 
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The Blaw-Knox organization became part of the working 
force. Blaw-Knox equipment was designed and set to work. 
And Blaw-Knox men and materials remained at work until the 
last batch of concrete was poured. 


Blaw-Knox Company is not known as “a firm which sold 
equipment” for the Panama Canal, New York Subways and Los 
Angeles high-tension lines. It is known as the firm that helped 
accomplish these and countless other undertakings. It is known 
as such an institution to men who own and to men who operate 
open-hearth steel plants; to engineers and contractors who have 
handled thousands of concrete jobs; to men who have excavated 
or mechanically rehandled loose bulk materials. 


Blaw-Knox Company extends a service which accepts definite 
responsibility and lifts care from your shoulders. A service 
which knows no stopping-place. 


Where you find the Blaw-Knox trademark, you will find 
things running smoothly. 


BLAW-KNOX COMPANY, Pittsburgh 
Offices in Principal Cities Export Representation 








These products are built and trade-marked by Blaw-Knox Company 


STEEL FORMS for all kinds of concrete “KNOX” PATENTED WATER -COOLED 
construction, from sewers to subways, APPLIANCES for open-hearth, giass, 
from sidewalks to skyscrapers. copper regenerative, and sheet and pair 

CLAMSHELL BUCKETS and Automatic furnaces. 

Cableway Plants for digging and han- PLATE WoRK—Riveted and welded 
dling. steel plate products of every descrip- 

FABRICATED STEEL — Manufacturing tion. 
plants, bridges, crane runways, trusses, TOWERS for supporting high-tension 

transmission lines. 
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| A Loop of Wire 


(Continued from 368) 


page 


as ingenuity and available facilities dic- 
tated 

The 
two 
high-pitched 


tively coupled to the 


was a quenched spark 
the German 
Induc- 
was 


transmitter 
excited by 
transiormer 
circuit 


system 
buzzer 


circuit 


primary 


the loop antenna circuit which consisted of | 


a coupling coil in series with the loop an- 
tenna and a mica condenser. A small oil con- 
for vernier tuning of the loop was 
laced in parallel with the mica condenser 
| This was done to provide sharp tuning of 
the transmitter when the loop antenna was 
stretched by emergency 


lenser 


its mast had either been lost or broken 
| Three wave lengths were provided—110, 
| 123, and 140 meters. In transmission, the 


| turns in the loop were connected in parallel 


}to obtain low resistance in the circuit. A 
|double throw switch transferred the cir- 
cult from transmission to reception. 

The receiver consisted of two turns in 


| the loop, series connected, and placed across 
the previously mentioned vernier oil con- 
idenser. This gave a wave length range of 
| 85-165 
a vacuum tube. The circuits were arranged 
so that this tube might pass from the de- 
tecting to the oscillating stage and operate 
on the intermediate or regenerative point. 


meters 


|side of a third turn of the loop with the 
| plate of the tube and the other side to the 
| filament of the tube through a 40-volt dry 
battery and the telephones. Around 
telephones and plate battery was placed 

variable air condenser for adjusting the 
| coupling between the plate and antenna cir- 
| cuits. For very small values of capacity, 


the tube acted as a detector, and for large 


values, as an oscillator. Intermediate values 


| were used in receiving. 
The sets were taken to the front for 
demonstration and criticism. The  tests| 


|showed thoroughly reliable communication 
| between sets in dugouts separated six kilo- 
| meters when using only 30 watts with locked 
| key. Capt. Robert Loghry, Chief Radio 
| Officer of our Army in the field, 
| enthusiastically in favor of this system and 
| upon the opinion of both the French and 
| American Signal Staff, Geieral Russell, 
| cided to base his front-line communication 
| upon sets. 

In order to facilitate and expedite the 
production, Lieut. Priess was sent to the 
United States for a six weeks’ period. He 


these 


better manufacturing facilities provided in 
the United States. 

Fifty-two days after his arrival 
sets had been built under his direction and 
were tested before General Squier and a 
| staff of officers from the various Army De- 
partments. It weighed only 28 pounds and 
included all the transmitting and receiving 
apparatus, the loop antenna, loop unit, 
compass, telephones, tools and spares. 

Many unique features entered into the 
design of this compact unit. One of the 
most important resulted in the development 
of a buzzer operating from a 10-volt stor- 
age battery. The break for the buzzer was 
only a few mils but it handled 10 amperes, 
without sparking at this break, and trans- 
formed the 10 volts direct current to 3500 
volts, 500-cycle alternating current with 
an overall efficiency of 65 per cent. The 
secret for this operation was the radio fre- 
quency quenching circuit included around 
the break. This circuit consisted of a 
|large efficient condenser with very 
; connecting leads, and the break. In opera- 
tion the condenser was charged to double 
the battery voltage and upon the breaking 
of the armature from one contact to the 
other, the condenser circuit discharged in 
the direction and quenched the 
| arc current reached the value of 
| the The phenomenon of cur- 











opposite 
when its 


arc current. 


ties in cases where | 


The detecting device was | 


This was accomplished by connecting one | 


the | 


reported | 


de- 
| 


was authorized to manufacture a number 
of models incorporating the several im-| 
provements that were possible with the 


three | 


short 


| rent equalization was consummated in about | 


| 1/60,000 of a second and consequently pro- 
duced sparkless breaking. 

In the network diagram two regiments, 
|A and B, are attached to the brigade. 
Each regiment consists of battalions 1, 2 
and 3. Each battalion controls four com- 
panies, 1, 2, 3 and 4. It is important that 
a battalion be in communication with its 
four companies and, at the same time, its 
regiment. The bulk of communication is 
in the direction of the attack or axis of 
ithe troops Emergency communication, 
| however, must be provided for in case any 
of the control units are annihilated. 
| It was planned to utilize three wave- 


lengths for obtaining this control. Bat- 
talion 1 and all its companies operated on 
the short wave. Battalion 2 and its com- 
panies operated on the medium wave- 
length. Battalion 3-and its companies op- 
erated on the long wavelength. The ad- | 


jacent companies and battalions of a con- 


| tacting regiment would therefore be operat- | 


ing on the maximum difference in wave- 
length. This eliminated interference. 

In actual operation, location and condi- 
tion reports travel rearward. Al) sets are 
normally on the receiving position. Or- 
ders for maneuvers are reported forward. 
For example, if Company 2 of the 2nd Bat- 
talion of Regiment A encounters stiff re- 
sistance and wishes a barrage, this would be 
transmitted back to Battalion 2 on 
medium wavelength. Battalion 2 would 
call Regiment A, and transmit this 
mation with recommendations likewise 
the medium wavelength. In this case none 
of the companies of the other battalions 
of Regiment A would hear this communi- 
because of the difference in 
length. The other companies in Battalion 
2 would not hear the communication be- 
of their onentation. The second bat- 
talion of adjacent regiments would like- 
wise not hear the communication because 
of the distance of separation. In the 
verse if Regiment A wished to com- 
municate Battalion 2 it would trans- 


cation wave- 


cause 


case, 
with 


;}mit on the medium wavelength, Battalion 
'2 being normally on the position of re- 


ceiving medium wavelength would be the 


|only battalion to receive this communica- 
tion. The further advantage possessed by 
tion 


The Pheasants and Their Book 


(Continued from page 367) 


|ing, all handsome and attractive birds. 
The shy and little-known argus pheasant, 


is one of the most marvelous of all, for 
| while he lacks brilliance of plumage, he 
than makes up in intricacy of pat- 


| more 
tern. He is a large bird, nearly the size of 
a peacock. The two central tail feathers 
}are produced to a length of several feet, 


while the secondary feathers of the wing | 
are unusually long and broad. It is on 
| these feathers that we find the greatest | 


for each one is decorated with a| 
row of tiny, delicately shaded circles which, | 
when the feather is rotated in the hand, 
seem to be as many spinning, elusive balls. 
The argus pheasant now living in the New 
York Zoological Park is probably the only 
member of his species in America. 

Interest in the study of these 


| 
i 
} 
| 
| 
| 
| wonder, 
' 
| 
| 
| 


gorgeous 


publication of the first volume of the long- 
awaited Monograph of the Pheasants, by 
William Beebe. Mr. Beebe spent seven- 
teen months in study of the birds in their 
haunts, and devoted several ensuing 
work on the great amount of 
gathered. 


native 
years to 
material 








ological Society, with the codperation of 
Colonel Anthony R. Kuser, without whose 
| aid a financial undertaking of such mag- 
| nitude would not have been possible. 
| illustrations are reproduced from the pages 
|of the book and give some slight idea 
of the lavish hand with which Mr. Beebe’s 
pages are adorned 


the | 


infor- | 
on | 


re- | 


birds recently has been stimulated by the | 


The resulting Mono-| 
graph is published by the New York Zo-| 
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Steam, Wire, Rubber—and the G. T. M. 


consequence the inner tube of the hose separates from the fabric 

plies, causing a blister which sooner or later closes up and 

prevents steam from getting through in the required volume. 
Then he told him about the rubber cover of that piece of Good- 


That steam hose had to be protected with wire, was long taken 
for granted by the Beach City Silica Sand Company, at Beach 
City, Ohio. Of course the hose had a habit of suddenly choking 
up and having to be discarded, but it had always done that, so 


they thought it was natural enough. In their experience, hose 
and steam didn’t go well together anyway, and besides the wire 
seemed necessary for protecting the cover when it was dragged 
over sand, gravel and rock. 


But one day a G. T. M.— Goodyear Technical Man—called on 


Mr. Oliver, president and general manager. And before he left 
he showed Mr. Oliver something about wire, steam ard rubber. 
When he first came in he was asked what he had to sell. “Steam 
Hose,” said he. “What's the price?” was the answer. “I want to 
show you something about hose first,” said the G.T. M. “Oh, I 
see; you re one of the fellows that have something a little better 
than anybody else.” The G. T. M. admitted that he was, and that 
the something better was just what Mr. Oliver needed to cut 
down his steam-hose bills. 


He showed him a sample of 4-ply Goodyear Steam Hose—of 


Monterey construction — not wire-wound. Mr. Oliver immediately 
pointed out that their hose had to be dragged over rough, sh 

surfaces and needed wire protection. And then the G. TM. 
explained what wire-winding does to steam hose—how the 
alternate heating and cooling, pressure and deflation involved 
in using steam hose, expand and contract the body of the hose 
more they can expand or contract the wire-winding. In 


year Hose, how it was compounded to resist abrasion, and how it 
did resistit. Mr. Oliver was interested, said he had never thought 


that wire-winding was 1 or that a properly compounded 
cover could do what that Goodyear cover seemed to be able to 
do. But he said he didn't need any hose just then. 


A month later he ordered according to the G. T. M.'s recom- 


mendation—ordered by mail. Some time later the G. T. M. saw 
him. He was perfectly satisfied, introduced the G. T. M. to some 
of his friends and told them that if they wanted to save money 
on belts and hose to let him analyze their conditions and prescribe 
the goodsto meet them. And he added, “He told me something 
about steam hoee that | never knew before; after he left | proved 
it by cutting up an old piece of hose. And the hose he recom- 
mended is rendering exceptional service.” Of course the Beach 
City Silica Sand Company continues to order its hose from 

year, in accordance with the G. T. M.'s recommendation. 


If you have never mig your steam and water hose bills, 


ask a G. T. M. to call. ell do so when next in your vicinity. 
His services in the matter of hose are free—just as they are for 
belts. The good will resulting from the economies the G. T. M.'s 
effect, is always certain to result in a gratifying volume of busi- 
ness within a few years. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 
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